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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a 
seamless cylindrical photosensitive member 
having uniform thickness on a flexible sleeve. 
SOLUTION: An apparatus is constituted of a 
mandrel 106, a mandrel support assembly 108, a 
calender processing assembly 1 10, a drive 
device 112 and at least a heating member 114. 
A production method has a process forming a 
seamless cylindrical photopolymerizable 
member having uniform thickness on a flexible 
sleeve from a molten stream of a 
photopolymerizable material or a solid or molten 
sheet of the photopolymerizable material. The 
seamless cylindrical photosensitive member is 
formed on a polyester sleeve used in a printing 
cylinder. 
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CLAIMS 

(57) [Claim(s)] 

[Claim 1] In the equipment which is seamless and manufactures a photosensitive 
cylinder-like member on a flexible sleeve, it is the mandrel which has the axis of a 
longitudinal direction, the 1st edge, and the 2nd edge. With this mandrel Or the 
mandrel which supports a cylinder-like sleeve substantially so that it may be 
possible to rotate the perimeter of said mandrel, The mandrel support assembly of 
said mandrel which supports the 1 st edge at least, It has at least one calender roll 
for contacting said photosensitive member on said sleeve. Substantially [ the 
photopolymerization nature ingredient on said sleeve ] The flow or the calender 
processing assembly which adjusts a solid sheet and is substantially made into 
uniform thickness or it fused of a cylinder-like melting object. By making 
coincidence rotate said sleeve along with the axis of the longitudinal direction of 
said mandrel, while rotating said calender roll The driving gear which said sleeve is 
spirally moved along with the perimeter of said axis and axis of said mandrel, and 
said calender processing assembly carries out polishing of the peripheral face of 
said member, and changes said member into a homogeneity condition seamless 
without sanding, and while said photosensitive member is formed, The 
manufacturing installation of the photosensitive member characterized by the 
thing which heat said photopolymerization nature ingredient, and for which a 
heating component is provided at least. 

[Claim 2] The manufacturing installation of the photosensitive member to which 
said calender processing assembly is characterized by providing a manufacture 
means to manufacture said photosensitive member which has the die length of 
larger shaft orientations than the die length of the shaft orientations of said 
mandrel in the calender processing assembly concerned in equipment according to 
claim 1. 

[Claim 3] 1st support assembly which possesses the 1st support means to which 
said calender processing assembly supports the 1 st edge of said at least one 
calender roll free [ rotation ], and the 2nd support means which moves said 1 st 
edge of said at least one calender roll to shaft orientations in equipment according 
to claim 1; 

The 1st support means supported for the 2nd edge of said at least one calender 
roll, enabling free rotation. The 2nd support means which moves said 2nd edge of 
said at least one calender roll to shaft orientations, And the manufacturing 



installation of the photosensitive member characterized by providing the 2nd 
support assembly possessing the 3rd support means which moves the perimeter 
of said mandrel for said 2nd edge of said at least one calender roll to a hoop 
direction. 

[Claim 4] It is the approach of manufacturing a seamless cylindrical 
photopolymerization nature member on a flexible cylindrical sleeve. On said sleeve 
supported by the mandrel with the axis of a longitudinal direction, on a 
photopolymerization nature ingredient real target Cylinder-like a melting object or 
the process which supplies a solid sheet or it fused, By at least one calender roll 
for contacting said photosensitive member on said sleeve The process which 
carries out calender processing of the photopolymerization nature ingredient 
fused on said sleeve by adjusting said photopolymerization nature ingredient and 
making it have uniform thickness substantially on said sleeve. By making 
coincidence rotate said sleeve along with the axis of the longitudinal direction of 
said mandrel, while rotating said calender roll Along with the perimeter of said axis 
and axis of said mandrel, said sleeve is moved spirally. Without using sanding, 
grinding, or additional polishing equipment, the peripheral face of said member is 
ground and it changes into a seamless uniform condition. By this Said process 
which is seamless and forms a cylinder-like photopolymerization nature member. 
The manufacture approach of the photosensitive member characterized by 
providing the process which heats said photopolymerization nature ingredient in 
said calender down stream processing. 

[Claim 5] The manufacture approach of the photosensitive member characterized 
by providing further the process which forms said photosensitive member which 
has larger axial length than the die length of the shaft of said mandrel in the 
calender processing assembly currently used in an approach according to claim 4 
in order to perform said calender down stream processing. 

[Claim 6] an approach according to claim 4 — setting — said mandrel — meeting 
— shaft orientations — or the manufacture approach of the photosensitive 
member characterized by providing further the process which supplies air from 
opening which penetrates the mandrel concerned to the peripheral face of said 
mandrel in order to make migration to a hand of cut easy for the perimeter. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment 
which manufacture the seamless cylindrical photosensitivity member of uniform 
thickness on a flexible sleeve, without needing sanding, grinding, or additional 
polishing equipment especially about the approach and equipment which have 
uniform thickness and which are seamless and manufacture a cylindrical 
photosensitivity member (element) on a flexible sleeve. 

[0002] In addition, when description of this specification refers to the number of 
the United States patent application concerned based on the basic slack United 
States patent application 08th of the priority of this application / publication of 
the specification of No. 536,579 (September 29, 1 995 application), the written 
contents of the specification of the United States patent application concerned 
shall constitute some of these specifications. 
[0003] 

[Background of the Invention] It is known that a flexographic printing plate 
(sensitive plate) will be soft to printing, and will be especially used for it easily at 
printing to wrapping, such as a deformable front face (card board), for example, 
pasteboard, and plastic film, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] A flexographic printing plate can be 
manufactured from a photopolymerization nature constituent which is indicated by 
the U.S. Pat. No. 4,323,637 official report and the No, 4,427,749 official report. 
Generally this photopolymerization nature constituent contains an elastomer 
binder, at least one monomer, and a photoinitiator. A photosensitive member has 
the Mitsushige affinity layer pinched by the enveloping layer (cover sheet) or the 
multilayer covering object (covering member) of a base material and a monolayer. 
It photopolymerizes by exposure of an image format to chemical rays, and, 
thereby, insolubilization of the Mitsushige affinity layer arises in an exposure field. 
The non-exposing field of the Mitsushige affinity layer is removed by processing 
with a suitable solvent, and it becomes the printing letterpress used by 
flexographic printing. 

[0005] A flexo photopolymerization nature constituent can be formed in a sheet or 



a layer by various well-known approaches, such as solvent casting, a hotpress, 
calender processing, and extrusion molding. The suitable method of manufacturing 
a flexographic printing member is based on knockout calender processing of a 
photopolymerization nature constituent. In knockout calender processing, a 
printing member is used as a lamellar body through the lump of a hot 
photopolymerization nature constituent at an extruding die, while it is still hot, it 
lets this lamellar body pass between the nips of a calender roll, between the flat 
surfaces of two sheets of two sheets which are flexible films, carries out calender 
processing of the photopolymerization nature constituent, and usually forms a 
multilayer web. It is flexible and the film which has the thin layer of a 
polymerization nature ingredient is an example of a complex film. The knockout in 
an elevated temperature, and after calender shaping, a web is held, where the 
tension of the direction of a machine is able to be applied with the nip roller of a 
pair, and a web is cooled by coincidence by ventilation. The printing member of a 
multilayer web can be cut on the sheet of a suitable dimension. About knockout 
calender shaping of a polymerization nature constituent, it is indicated by guru 
ETSUMAHA s and others (Gruetzmacher) U.S. Pat. No. 4,427,759 official report, 
and Min's (Min) U.S. Pat. No. 4,622,088 official report, for example. 
[0006] Although the typical Mitsutaka molecule printing member is used in a sheet 
configuration, there are a special application and the special advantage in the 
printing member of the configuration of the shape of a continuous cylinder. A 
continuous printing member has the application of the flexographic printing of the 
design which continues [ wrapping / wallpaper, an ornament, / gift ]. Furthermore, 
such a continuous printing member is suitable to replace with the drum for laser 
exposure, or carry in drum lifting so that it may be indicated by a U.S. Pat. No. 
5,223,359 official report, and the United States patent 08th/No. 432,41 1 official 
report. 

[0007] Manufacture of the printing member which continues by "it being seamless 
(there being no joint)" can be attained by some approaches. The member of a 
photopolymerization nature flat sheet can be twisted around a cylinder-like mold, 
usual can be twisted around the perimeter of a printing cylinder (sleeve) or 
printing cylinder itself, and edges can be reworked welding or by joining and 
considering as the seamless continuous member. The process which joins the 
edge of a plate and is made into the shape of a cylinder is for example, the 
German patent DE. 28 44 No. 426 official report. British patent GB1 579 It is 
indicated by the No. 817 official report and the U.S. Pat. No. 4,758,500 official 
report. The result printed using the joined cylinder is cannot often be satisfied, 
and the problem of the conventional approach of forming the cylinder which joins 
an edge and continues is so especially when the joined edge becomes the 
effective printing field of a plate. The joined joint is conspicuous and interrupts 
the printed image. 

[0008] A photopolymer cylinder is manufactured from the layer of the Mitsutaka 
molecule constituent according to the C MEKKUSU (Seamex) process further 
again. The C MEKKUSU process contains the step which twists around the nickel 
barrel which has the etching primer coat of the heat activity for pasting up the 
Mitsushige affinity layer with an ingredient, and joins the edges of a plate mutually. 



This whole assembly is put in and calcinated by oven, pastes up an optical 
polymer layer on an etching primer coat, and fuses the edges of the Mitsutaka 
molecular layer Subsequently, the Mitsutaka molecular layer on a barrel is ground 
by required thickness, is wiped finely, and since it scratches a photopolymer layer 
during exposure, it carries out the spray coat of the protective layer for 
preventing a negative. Twisting a photosensitive layer, baking and melting, polish, 
and the process that carries out a spray and that is used as a tubeHike object 
take for carrying out for about 1 .5 - two days. Subsequently, the photosensitive 
layer of the shape of a cylinder on a barrel carries out the step which 
polymerization-izes the field which carried out exposure of an image format and 
was exposed to light, and the step which carries out layer washing processing in 
the unexposed field on a cylinder, and manufactures the letterpress front face of 
printing. 

[0009] Moreover, the manufacture approach of the photopolymer sheet which 
consists of a process which opens spacing between the edges of the sheet 
twisted around the U.S. Pat. No. 4,337,220 official report by twisting a 
photopolymer sheet around the perimeter of the cylinder which is not covered 
with a certain ingredient, and a process which applies to a cylinder the roll which 
rotates while contacting the front face of a resin sheet, rotating under heating is 
indicated. The edge of a resin sheet is mutually Joined by melting and thickness of 
a resin sheet is made uniform. Preferably, a photopolymerization nature resin 
sheet is good to be twisted on a cylinder through an adhesive tape or a binder. In 
order, as for the resin sheet twisted around the perimeter of a cylinder, to avoid 
that resin flows, a resin sheet is heated only for sufficient extent to soften. It is 
because the resin with which this flowed adheres to a roll and control of film 
thickness is made difficult. 
[0010] 

[Means for Solving the Problem] This invention is a mandrel which has the axis of 
a longitudinal direction, the 1 st edge, and the 2nd edge in the equipment which is 
seamless and manufactures a photosensitive cylinder-like member on a flexible 
sleeve. With this mandrel Or the mandrel which supports a cylinder-like sleeve 
substantially so that it may be possible to rotate the perimeter of a mandrel. The 
mandrel support assembly of said mandrel which supports the 1st edge at least, It 
has at least one calender roll for contacting said photosensitive member on said 
sleeve. Substantially [ the photopolymerization nature ingredient on said sleeve ] 
The flow or the calender processing assembly which adjusts a solid sheet and is 
substantially made into uniform thickness or it fused of a cylinder-like melting 
object, By making coincidence rotate said sleeve along with the axis of the 
longitudinal direction of said mandrel, while rotating said calender roll The driving 
gear which said sleeve is spirally moved along with the perimeter of said axis and 
axis of said mandrel, and said calender processing assembly carries out polishing 
of the peripheral face of said member, and changes said member into a 
homogeneity condition seamless without sanding, and while said photosensitive 
member is formed, It is related with the equipment which heats said 
photopolymerization nature ingredient and which possesses a heating component 
at least. 



[0011] Here, said calender processing assembly possesses a manufacture means 
to manufacture said photosensitive member which has the die length of larger 
shaft orientations than the die length of the shaft orientations of said mandrel in 
the calender processing assembly concerned, for example. 

[0012] The 1st support means which supports said calender processing assembly 
for the 1st edge of said at least one calender roll, enabling free rotation. And the 
1st support assembly possessing the 2nd support means which moves said 1st 
edge of said at least one calender roll to shaft orientations. The 1st support 
means supported for the 2nd edge of said at least one calender roll, enabling free 
rotation, The 2nd support assembly possessing the 2nd support means which 
moves said 2nd edge of said at least one calender roll to shaft orientations, and 
the 3rd support means which moves the perimeter of said mandrel for said 2nd 
edge of said at least one calender roll to a hoop direction is provided. 
[0013] Moreover, said 1st and 2nd support assemblies possess a manufacture 
means to manufacture said member which has the die length of larger shaft 
orientations than the distance between said 1 st support assembly and said 2nd 
support assembly, for example. 

[0014] Said manufacture means penetrates said 1st and 2nd support assemblies, 
respectively, and possesses the path where said mandrel extends through it, for 
example. Moreover, the path concerned In case said cylindrical light 
photosensitivity member is manufactured for said calender processing assembly, 
said driving gear can move said sleeve through the path of said 1 st support 
assembly. Moreover, said cylindrical photopolymerization nature member which 
can move said cylindrical photosensitivity member through the path of said 2nd 
support assembly along with said axis of said mandrel, consequently has the die 
length of larger shaft orientations than the distance between said 1 st support 
assembly and said 2nd support assembly is manufactured. 
[0015] Moreover, said driving gear possesses the straight-line migration 
equipment which moves said sleeve along with said axis of said mandrel, for 
example. 

[001 6] Furthermore, in case said straightHine migration equipment moves said 
sleeve into said calender processing assembly, it possesses a rotation means to 
rotate said sleeve, for example. 

[001 7] Moreover, the equipment concerned possesses further the compressed-air 
equipment which supplies air to the peripheral face of the mandrel concerned 
through the path which penetrates said mandrel, for example, in order to make 
migration to a hand of cut easy for shaft orientations and its perimeter along with 
said mandrel. 

[001 8] Moreover, said calender processing assembly is at least one calender roll 
assembly which has an axis, a calender roll, the 1st journal, and the 2nd journal. 
Said 1st and 2nd journals support the edge of said calender roll. The calender roll 
assembly with which said calender roll adjusts the photopolymerization nature 
ingredient on a flexible sleeve; The 1st plate which has the path where said 
mandrel is penetrated and prolonged, With and 1 st at least one path directional 
movement means for supporting fixed to said 1st plate The 1st path directional 
movement equipment concerned which supports said 1st journal of said at least 



one calender roll assembly possible [ path directional movement ] and free 
[ rotation ], The 1st support assembly which ****; by the 2nd plate which has the 
path where said mandrel is penetrated and prolonged, and the subplate prepared 
so that it might be carried in the 1 st include-angle direction and the 2nd include- 
angle direction at said 2nd plate In said 2nd include-angle direction, to said 1st 
include-angle direction, said subplate opens spacing in a hoop direction, and is 
rotating from said mandrel. With 2nd at least one path directional movement 
possible means for supporting with which the subplate concerned which has the 
path where said mandrel is penetrated and prolonged, and said subplate were fixed 
When the 2nd support assembly and; which have the 2nd means for supporting 
concerned which carry out path directional movement of said 2nd journal of said 
at least one calender roll assembly, and support it pivotable are provided and 
there is said subplate in said 2nd include-angle direction, It inclines to the shaft of 
said mandrel, said subplate is in said 1 st include-angle direction, and the axial 
center of said calender roll assembly has the parallel axial center of said calender 
roll assembly to the axial center of said mandrel at a certain time. 
[0019] Moreover, said driving gear has a roll driving gear about said subplate in 
said 2nd angular position, for example. If the sheet of the flow which the 
photopolymerization ingredient fused, melting, or a solid-state is supplied between 
said calender rolls and said sleeves by which said mandrel was supported The 
photopolymerization nature ingredient concerned between calender rolls and the 
sleeves concerned concerned transmits a motion of said roll assembly to a sleeve. 
By this Along with an axis, move said sleeve and a melting photopolymerization 
nature ingredient in the perimeter of said mandrel, and said seamless and 
cylindrical photosensitive member is formed spirally. Contact of the repeat of the 
peripheral face of this ** and said roller for every rotation of said sleeve carries 
out polishing of the peripheral face of the member concerned throughout 
formation of the member concerned. 

[0020] Moreover, said driving gear can move said cylindrical photosensitivity 
member through said path of said 2nd plate, and said path of said subplate, 
consequently said path of said 2nd plate and said path of said subplate serve as a 
cylindrical photosensitivity member of large die length from the distance between 
said 1 st plate and said 2nd plate, for example, while forming said cylindrical 
photosensitivity member. 

[0021] Moreover, for example, in said 2nd mode, said calender processing roll is (i). 
The sheet of a solid-state or the fused optical photosensitivity ingredient so that 
the back end of the sheet concerned may lap at the tip of the sheet concerned 
Or as there is a gap between the back end of the sheet concerned and the tip of 
the sheet concerned So that it may twist around said sleeve and may become 
uniform thickness substantially on the (ii) aforementioned sleeve Said 
photopolymerization nature ingredient is adjusted so that said few gaps may be 
buried, if it exists. And in said 2nd mode Said driving gear possesses a rotation 
means to move said sleep to the surroundings of said axis of said mandrel. 
Consequently, polishing of the peripheral face of said member is changed into a 
condition seamless without sanding, grinding, or additional equipment, and uniform, 
and this forms an optical photosensitivity member. 



[0022] Moreover, said mandrel support assembly forbids rotation of said mandrel 
for example, in the state of a lock, and has the locking device which permits 
rotation of said mandrel in the state of unlocking. 

[0023] Moreover, said driving gear has the mandrel drive structure of rotating said 
mandrel, for example, when said locking device is in an unlocking condition. 
[0024] On the other hand, this invention is the approach of manufacturing a 
seamless cylindrical photopolymerization nature member on a flexible cylindrical 
sleeve. On said sleeve supported by the mandrel with the axis of a longitudinal 
direction, on a photopolymerization nature ingredient real target Cylinder-like a 
melting object or the process which supplies a solid sheet or it fused, By at least 
one calender roll for contacting said photosensitive member on said sleeve The 
process which carries out calender processing of the photopolymerization nature 
ingredient fused on said sleeve by adjusting said photopolymerization nature 
ingredient and making it have uniform thickness substantially on said sleeve. By 
making coincidence rotate said sleeve along with the axis of the longitudinal 
direction of said mandrel, while rotating said calender roll Along with the perimeter 
of said axis and axis of said mandrel, said sleeve is moved spirally. Without using 
sanding, grinding, or additional polishing equipment, the peripheral face of said 
member is ground and it changes into a seamless uniform condition. By this Said 
process which is seamless and forms a cylinder-like photopolymerization nature 
member, It is related with the approach of providing the process which heats said 
photopolymerization nature ingredient in said calender down stream processing. 
[0025] Here, in order to perform said calender down stream processing, the 
process which forms said photosensitive member which has larger axial length 
than the die length of the shaft of said mandrel in the calender processing 
assembly currently used is provided further, for example. 

[0026] moreover — for example, said mandrel — meeting — shaft orientations — 
or in order to make migration to a hand of cut easy for the perimeter, the process 
which supplies air from opening which penetrates the mandrel concerned to the 
peripheral face of said mandrel is provided further. 

[0027] Moreover, the process which moves said sleeve to shaft orientations along 
with said mandrel is further provided so that said sleeve may be arranged in the 
location of the first stage for receiving a photopolymerization nature ingredient in 
advance of said supply process for example. 

[0028] Moreover, the process which locks a mandrel, for example so that rotation 
of said mandrel may be forbidden is provided further. 

[0029] For example, said migration process rotates at least one calender roll 
assembly which has the axis which inclines to the axis of said mandrel. Moreover, 
by this Between the supply processes which have a photopolymerization nature 
ingredient between said at least one calender roll assembly and said sleeves, While 
the photopolymerization nature ingredient concerned transmits said at least one 
calender roll assembly to said sleeve and rotates the sleeve concerned by this, 
the process which moves along with the axis of said mandrel is included. 
[0030] Moreover, for example, said migration process is performed by the linear 
actuator. 
[0031] 



[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained, referring to a drawing. Although this invention is further understood 
with the following explanation and a drawing, it cannot be overemphasized that it 
is not limited to these. 

[0032] The gestalt of 1 operation of this invention is started and the outline 
configuration of the equipment 100 for manufacturing the seamless cylindrical 
photosensitivity member (element) 1 02 of the thickness of homogeneity on a 
flexible sleeve 104 is shown in drawing 1 . this manufacturing installation 100 — a 
mandrel 106, the mandrel support assembly 108, the calender processing 
assembly 110, and a driving means 112 — and it consists of heating components 
1 14 at least. A manufacturing installation 100 can operate in the 1st mode and 
2nd mode. In the 1st mode of operation, a manufacturing installation 100 forms 
the seamless cylindrical photosensitivity member 102 of spiral homogeneity 
thickness on a flexible sleeve 104 from the flow 1 13 of the shape of a cylinder of 
the melting photosensitivity ingredient supplied from Rhine 1 1 6 from an extruder. 
In the 2nd mode of operation, a manufacturing installation 100 forms the seamless 
cylindrical photosensitivity member 1 02 of spiral homogeneity thickness on a 
flexible sleeve 1 04 from the sheet 1 1 5 of a solid-state or the fused photosensitive 
ingredient. In the 2nd mode, the melting sheet 115 can be supplied from the die 
connected to an extruder through Rhine. In the 2nd mode, the sheet 1 15 of 
melting or a solid-state can be supplied to equipment 100 so that the seamless 
cylindrical photosensitivity member 102 may become spiral, or so that it may not 
become spiral. 

[0033] (Mandrel) A mandrel 106 is a cylindrical shaft which supports the 
photosensitive member 102 substantially formed on this sleeve 140 with the 
flexible sleeve 104 of a cylindrical configuration. A mandrel 106 has an axis 118, 
the 1st edge 120, and the 2nd edge 122. A different mandrel which has the 
cylindrical outside surface of an outer diameter different, respectively can be used 
for a manufacturing installation 1 00. As for the appearance of a mandrel 1 06, it is 
desirable that it is about 5cm - about 72cm. As for a mandrel 106, it is desirable 
that it is the hollow which has the internal cavity 124. In the 1st mode of 
operation, although a mandrel 106 may be pivotable, it is desirable that it cannot 
rotate. In the 2nd mode of operation, a mandrel may be pivotable or rotation 
impossible is sufficient as it. If the mandrel 106 is pivotable, a sleeve 104 will be 
rotated with a mandrel 106. If a mandrel 106 cannot be rotated, a sleeve 104 will 
revolve around a mandrel 106, 

[0034] (Pneumatic pressure means) Arbitrarily, the pneumatic pressure means 1 26 
is established, air is supplied to the peripheral face 130 of a mandrel 106 through 
the path 128 which penetrates a mandrel 106, and you may make it move the 
perimeter of a mandrel 106 easily [ centering on a sleeve 104 ]. It connects with 
the end of a mandrel 1 06 through a pivotable air close coupler (not shown) from 
the source of the compressed air, or a generator 1 34, and the pneumatic pressure 
means 126 can form Rhine 132 for supplying the compressed air to the mandrel 
cavity 124. A path 128 penetrates a mandrel 106 and you may make it extend in 
the direction of a path from the internal cavity 124 of a mandrel 106 to the 
peripheral face 130 of a mandrel. Although the pneumatic pressure means 126 was 



indicated by the United States patent application No. 5,301,610 ofFicial report, 
instead, it may have an air manifold system [ like ], When a mandrel 106 is 
pivotable, an air manifold system may be combined with the source of the 
compressed air through a pivotable close coupler. 

[0035] (Mandrel support assembly) The mandrel support assembly 108 supports 
the 1st edge of a mandrel 106 selectable at least they to be [ any of that a 
mandrel is pivotable or rotation impossible ]. Although the mandrel support 
assembly 108 may support the both ends of a mandrel 106 selectable they to be 
[ any of that a mandrel is pivotable or rotation impossible ], the mandrel support 
assembly 108 is desorbed from the end section by it so that a sleeve 104 may be 
carried in a mandrel 106 and it can remove from a mandrel 106 in this case again. 
Moreover, a mandrel 106 can support the mandrel support assembly 108 so that it 
can move along with an axis 118, or so that it cannot move and may be combined. 
When a mandrel 106 can move linearly in accordance with the shaft 118 and the 
photosensitive member 102 is formed spirally, a mandrel 106 is movable with a 
sleeve 104. This example is not illustrated. When a mandrel 106 cannot move 
linearly in accordance with the shaft 118 and the photosensitive member 102 is 
formed spirally, sleeve 104 the very thing moves in accordance with the shaft of a 
mandrel 106. The mandrel support assembly 108 can take any structures, if these 
functions can be achieved. In one example, the mandrel support assembly 108 can 
consist of bolster blocks 136 of the pair which has bearing 138 which support the 
end section of a mandrel 106 free [ rotation ]. When a different mandrel which has 
a different outer diameter is used, the support assembly which can be adjusted so 
that the mandrel of a dimension which the corresponding support assembly of a 
dimension is needed, or is different may be held is needed. The mandrel support 
assembly 108 can forbid rotation of a mandrel 106, and can possess the locking 
device 140 which permits rotation of a mandrel 106 in unlocking mode at a lock 
mode. You may have the pin 144 which a locking device 140 is inserted in the hole 
or slot to which you may have a clamp 142 and/or a mandrel 106 corresponds, 
and forbids rotation of a mandrel 1 06 by this. 

[0036] (Calender processing assembly) The calender processing assembly 110 
possesses at least one calender roll assembly 154, the 1st support assembly 156, 
and the 2nd support assembly 158. 

[0037] As for the calender roll assembly 1 54, it is desirable that there are more 
than one. Each calender roll assembly 1 54 has an axis 1 72, a calender roll 1 74, the 
1st journal 176, and the 2nd journal 178, and the 1st and 2nd journals 176,178 are 
supporting the 1st and 2nd edges of a calender roll 174, respectively. Especially 
the die length and the outer diameter of a calender roll 174 are not limited. 
Preferably, each calender roll 1 74 has the same die length of the range of about 
35cm - about 66cm, and has the same diameter of the range of about 7.5cm - 
about 1 5.5cm. In order that a photosensitive ingredient may prevent adhering to a 
calender roll 1 74, a thin non-adhesiveness layer may be prepared in the peripheral 
face of a calender roll 174. A non-adhesiveness layer is formed using Teflon 
(Teflon: trademark), Silverstone (Silverstone: trademark), or a permissible 
substitute. As for the axis 1 72 of each calender roll 1 74, it is desirable that it is 
parallel to the axis 1 72 of other calender rolls 1 74. As for the 1st and 2nd edges 



of a calender roll 1 74, in the 1 st mode of operation and 2nd mode of operation, it 
is desirable that only the adjustment gap distance of about 0.254mm (10 mils) - 
7.62mm (300 mils) sets the same spacing substantially, and is arranged from the 
sleeve 104. An adjustment gap is the thickness of one layer of the photosensitive 
layer on a sleeve 104. 

[0038] In the 1 st mode of operation, a calender roll 1 74 possesses an adjustment 
means to adjust the flow 1 13 of the melting photopolymerization nature ingredient 
on a sleeve 1 04 so that it may have the thickness of homogeneity substantially. In 
the 2nd mode of operation, or the calender roll 1 74 fused, it possesses an 
adjustment means which twists the solid photopolymerization nature ingredient 
sheet 1 15 around the surroundings of a sleeve 104 to twist, to adjust the solid 
photopolymerization nature ingredient sheet 1 1 5 with a means so that it may have 
the thickness of homogeneity substantially on a sleeve 104 or it fused, and to 
bury altogether the gap 162 between the tip 164 of a sheet 115, and the back end 
166. In the 2nd mode, the solid sheet 1 15 is twisted on a sleeve 104, and the 
calender processing assembly 1 10 is (i), or it fused. It is made for a part of back 
end 1 68 of the (ii) sheet 1 1 5 to lap at the tip 1 70 of a sheet 1 1 5 slightly, as few 
gaps are between the tip 1 64 of a sheet 1 1 5, and the back end 1 66 (refer to 
drawing 2 (A)) (refer to drawing 2 R> 2 (B)). The calender processing assembly 
1 10 is adjusted so that the lap section 168 may be made flat, and forms the 
ingredient of the thickness of homogeneity in the real target which has a seamless 
and uniform peripheral face so that a photopolymerization nature ingredient may 
be buried for few gaps 1 62. 

[0039] The 1 st support assembly 1 56 possesses the 1 st plate 1 80 which forms 
the path 182 where that is penetrated and a mandrel 106 extends. Similarly, the 
2nd support assembly 158 possesses the 2nd plate 184 which forms the path 184 
where that is penetrated and a mandrel 106 extends. The 1st plate path 182 and 
the 2nd plate path 186 are fully large. Consequently, while forming the cylindrical 
photosensitivity ingredient 102, While a driving means 112 can move a sleeve 104 
through the 1st plate path 182, along with the axis 1 18 of a mandrel 106, the 
cylindrical photosensitivity member 1 02 can be moved through the 2nd plate path 
186. The cylindrical photosensitivity member 102 which has the die length of 
larger shaft orientations than the distance between the die length of a calender 
roll 174 or the 1st plate 180, and the 2nd plate 184 can be manufactured. 
Therefore, the structure which forms the 1st plate path 182 and the 2nd plate 
path 1 86 constitutes the means forming which forms the photosensitive larger 
member 102 which in other words has the die length of larger shaft orientations 
than the die length of the shaft orientations of the mandrel 106 of the calender 
processing assembly 110 than the distance between the 1st plate 180 and the 2nd 
plate 184. 

[0040] The 1st and the 2nd support assembly 156,158 possess the 1st support 
means supported for the journal 176,178 of the calender roll assembly 154. 
enabling free rotation. The 1st support means which makes the calender roll 
assembly 154 pivotable is illustrated by drawin g 1 and drawing 2 (A) with the 
arrow head A. The 1st and 2nd support assemblies 156,158 possess the 2nd 
support means which moves the journal 176,178 of the calender roll assembly 154 



to radial. Thus, the 2nd support means which makes a calender roll 154 movable 
to radial is illustrated by drawin g 1 and drawin g 2 A with the arrow head B. The 
adjustment gap between a sleeve 104 and a roll 174 can be chosen by adjusting 
by the 2nd support means B in advance of an activity. Both the 1 st, and both 
[ either or ] possess the 3rd support means which moves the journal 176,178 of 
the calender roll assembly 154 to the hoop direction of a mandrel. [ the ] [ of the 
support assembly 156,158 ] This 3rd support means is illustrated by drawin g 1 and 
drawing 2 (A) by the arrow head C. The 3rd support means is adjusted in advance 
of an activity, and can incline the axis 172 of the calender roll assembly 154 in 
parallel as opposed to the axis 1 18 of a mandrel 106. 

[0041] (Driving means) A driving means 112 constitutes a migration means to 
move a sleeve 104 spirally toward the right end of equipment 100 in drawin g 5 in 
accordance with the perimeter and shaft of an axis 1 18 of a mandrel 106, in order 
to carry out polishing of the peripheral face of a member 102, and to change into 
a homogeneity condition seamless without sanding, without using sanding, grinding, 
or additional polishing equipment. The migration means 112 has a rotation means 
to rotate the calender roll assembly 1 54, and a shaft-orientations migration means 
to move a sleeve 104 in accordance with a shaft toward the right end of 
equipment 100 in drawing 5 . 

[0042] A rotation means consists of a roll driving gear 160. The roll driving gear 
160 could be formed so that the individual motor assembly 188 prepared so that 
each calender roll assembly 154 might be rotated might also rotate all the 
calender rolls 154 through a sprocket and a chain or a belt, and a pulley. The roll 
driving gear 1 60 is the range of about 1 5 rpm - 90rpm preferably [ that the 
calender roll assembly 154 can be rotated more quickly than about 60 rpm ] and 
typically. When a photopolymerization nature ingredient is between a calender roll 
174 and the sleeve 104 supported on the mandrel 106, a photopolymerization 
nature ingredient transmits a motion of the calender roll assembly 1 54 to a sleeve 
104, and, thereby, a sleeve 104 rotates. When the mandrel 106 is supported free 
[ rotation ], a mandrel 106 rotates with a sleeve 104 next. 

[0043] A sleeve 104 may be rotated manually and the structure for rotating in this 
way may be established until a photopolymerization nature ingredient fully 
contacts a calender roll 174 and a sleeve 104 and a motion of a calender roll 174 
shifts to rotation of a sleeve 104 arbitrarily. Such structure may be considered to 
be a part of migration means 1 1 2. One structure of giving the rotation in early 
stages of a sleeve 104 is the rubber band or the polymer strip 105 arranged 
around the tip of a sleeve 104, and when the tip of a sleeve 104 is supplied to the 
calendering section 110 toward the right from the left of drawing 1 , the 
adjustment gap between a sleeve 104 and a calender roll 174 is made to be filled 
immediately. 

[0044] Arbitrarily, the migration means 112 may have the mandrel drive 146 which 
gives rotating a mandrel 106 or rotating, when a locking device 140 is in unlocking 
mode. It can have the motor assembly 1 48 connected in order that the mandrel 
drive 146 might rotate a driving pulley 150. A belt 152 is stretched between a 
driving pulley 150 and a mandrel 106, and when the motor assembly 148 drives, 
you may make it rotate a mandrel 106. A sprocket and a chain may be used 



instead of a pulley 150 and a belt 152. As for the mandrel drive 146, it is desirable 
that a mandrel 1 06 can be rotated so that the surface velocity (surface tangent) 
of the photopolymerization nature ingredient on the sleeve 106 of a mandrel 106 
may become the same as that of the surface velocity (surface tangent) of a 
calender roll 1 74. 

[0045] When the shaft 172 of the calender roll assembly 154 inclines to the axis 
1 1 8 of a mandrel 1 06, the roll driving gear 1 60 may constitute a shaft-orientations 
migration means. When the shaft 172 of the calender roll assembly 154 is inclined 
to the axis 118 of a mandrel 106, a photosensitive polymer ingredient transmits a 
motion of a calender roll 174 as force of the axial component D on a sleeve 104, 
and. thereby, moves a sleeve 104 toward the right end of the equipment 100 in 
drawing 5 along with the axis 1 1 8 of a mandrel 1 06. If about 1 degree - about 2 
degrees of shafts 1 72 of the calender roll assembly 1 54 incline about the axis 1 1 8 
of a mandrel 106, sufficient motion for a sleeve 104 can be given. 
[0046] instead of [ this ] — or — in addition, a shaft-orientations migration means 
pushes a sleeve 104 or a sleeve 104, and a mandrel 106 along with the axis 1 18 of 
a mandrel 106 — it is — it is — you may be straight-line migration equipments to 
lengthen, such as a linear actuator. Straight-line migration equipment may be 
formed in order that a photosensitive ingredient may push or lengthen a sleeve 
104 to the initial valve position first supplied on the sleeve 104, At this time, since 
it permits that the roll driving gear 160 gives a motion of shaft orientations further 
to a sleeve and the applied photosensitive ingredient, a straight-line migration 
means can be in a non-operating state. When a photosensitive ingredient is 
instead supplied on a sleeve 104, the shaft 172 of the calender roll assembly 154 
may be parallel to the axis 1 18 of a mandrel 106. In this case, straight-line 
migration equipment continues giving a motion of the shaft orientations of a 
sleeve and the applied photosensitive ingredient, while forming the photosensitive 
member 102. Instead, both straight-line migration equipment and rotation driving 
gear 1 60 may give the force of the shaft orientations which move a sleeve and the 
applied photosensitive ingredient during formation of the photosensitive member 
102. 

[0047] Subsequently, in the 1 st mode, the flow 113 of a melting 
photopolymerization nature ingredient is supplied between the sleeves 104 
currently supported by one and the mandrel 106 of a calender roll 174 from 
extruder Rhine 1 1 6. In the 1 st mode, photopolymerization nature ingredients are 
about 4.5 kg/hr - about 55 kg/hr, and it is desirable to be supplied in a general 
cylindrical configuration with a pitch diameter of about 1cm. In the 2nd mode, a 
solid-state or the fused sheet 1 15 is supplied between the sleeves 104 supported 
by one and the mandrel 106 of a calender roll 174. In the 2nd mode, a sheet 1 15 is 
desirable, although what has the thickness of about 0.254mm (10 mils) - about 
7.62mm (300 mils) is supplied. Although based on the ingredient used, typically, 
the flow 113 which the photopolymerization nature ingredient fused, or the fused 
sheet 1 15 is supplied at the temperature of the range of about 90 degrees C - 
about 180 degrees C. The solid-state sheet 115 is supplied at a room 
temperature. 

[0048] The calender roll assembly 154 rotates with the roll driving gear 160. The 



photopolymerization nature ingredient between a calender roll 1 74 and a sleeve 
104 transmits a motion of the calender roll assembly 154 to a sleeve 104, and 
moves the perimeter of the axis 1 1 8 of a mandrel 1 06 for a sleeve 1 04 and a 
photopolymerization nature ingredient to a hoop direction (the direction of arrow- 
head E of drawing 1 ) by this. The roll driving gear 160 rotates the calender roll 
assembly 1 54, adjusts a photopolymerization nature ingredient, and it is made to 
have fixed thickness substantially on a sleeve 104. Contact of the repeat of the 
peripheral face of the member 102 for every rotation of the sleeve 104 under 
manufacture of the photosensitive member 102 and a roller 174 carries out 
polishing of the peripheral face of a member 102, without using sanding, grinding, 
or additional polishing equipment (it polishes). In the 2nd mode, the 
photopolymerization nature ingredient sheet 1 1 5 between a calender roll 1 74 and 
a sleeve 104 transmits a motion of the calender roll assembly 154 to a sleeve 104, 
and thereby, as shown in drawing 2 R> 2 (A) and (B), it twists a 
photopolymerization nature ingredient around the perimeter of a sleeve 104 
further in a hoop direction. In the 2nd mode, the calender roll assembly 154 is 
adjusted again so that a photopolymerization nature ingredient may be buried for 
the gap 1 62 between the edges of a sheet 115. 

[0049] When the axis 172 of a calender roll 174 inclines to the axis 1 18 of a 
mandrel 106. the photopolymerization nature ingredient between a calender roll 
174 and a sleeve 104 moves a sleeve 104 to shaft orientations (the direction of 
the arrow head D of drawing 1 ) along with the axis 118 of a mandrel 106. and 
forms the seamless cylindrical photosensitivity member 102 spirally again. In order 
to add to instead of [ this ] or this and to make the axis 1 72 of a calender roll 1 74 
incline to the axis 1 1 8 of a mandrel 1 06, while the roll driving gear 1 60 is rotating 
the calender roll assembly 154, the straight-line migration equipment of a driving 
gear 112 can move a sleeve 104 along with the axis 1 18 of a mandrel 106, and can 
also form the seamless cylindrical photosensitivity member 102 spirally by this. 
[0050] A heating component 1 1 4 heats or holds a photopolymerization nature 
ingredient to sufficient temperature between photosensitive member formation 
processes. Thereby, it changes into a melting condition substantially, or a 
photopolymerization nature ingredient is held until melting of the edge or 
distortion which an ingredient adjoins is mutually carried out without a joint, while 
carrying out number rotation of the perimeter of a mandrel 1 06 at least. 
[0051] When a calender processing assembly does not move a member 102 to 
shaft orientations along with a mandrel 106 in the 2nd mode, the 2nd support 
means B is adjusted after formation of a member 102 in order to move a calender 
roll 174 so that it may separate from the peripheral face of a member 102. 
Subsequently, a member 102 and a sleeve 104 are handicraft, or can slide on 
shaft orientations from a mandrel 106 depending on any of shaft-orientations 
migration equipment they are, and can be removed. 

[0052] Drawing 3 is the sectional view showing the photosensitive member 102 of 
the shape of a seamless cylinder which carried out two or more rotations of the 
flow 1 13 or the photosensitive sheet 115 of a photopolymerization nature 
ingredient fused around the mandrel 106. and which is back-formed. 
[0053] After the photopolymerization nature ingredient 102 is cooled, equipment 



100 can be further used in order to form a seamless photopolymerization nature 
member or a layer 1 02 on a photopolymerization nature member with the 
beginning seamless at once much more, or a layer 102. In such a case, an 
adjustment gap is already the distance between a certain periphery layers on a 
calender roll 174 and a sleeve 104. 

[0054] The seamless cylindrical photosensitivity member which has one 
Mitsushige affinity layer 102 can be formed in less than 1 hour using equipment 
100, For example, by about 45,73cm, it is seamless, and thickness can form [ die 
length ] the photosensitive cylinder-like member 102 in about 3 minutes on the 
flexible sleeve whose outer diameter is about 9cm, about 67 mils when equipment 
100 is operating in the 1st mode. In this case, the flow of the fused 
photopolymerization nature ingredient is about 9,5cm in diameter, and it is 
supplied at the rate of about 4.5 kg/hr, and a calender roll 1 74 has the outer 
diameter of about 7.518cm, and it rotates by about 27 rpm, and the shaft 172 of a 
calender roll 174 inclines at the include angle of 1.5 degrees to the axis 1 18 of a 
mandrel 106, and a heating component 114 maintains the peripheral face of a 
calender roll at about 121 degrees C. By about 22.86cm, it is seamless, and 
thickness can form [ die length ] the photosensitive cylinder-like member 102 in 
about 10 minutes on the flexible sleeve whose outer diameter is about 9cm, about 
67 mils when equipment 100 is operating in the 2nd mode. In this case, a sleeve 
104 does not move to shaft orientations along with the axis of a mandrel, but it is 
134 mils in die length, and the sheet of the room temperature of the solid-state of 
a photopolymerization nature ingredient with a width of faice of about 15.24cm is 
supplied, a calender roll 174 has the outer diameter of about 7.518cm, it rotates 
by about 32.4 rpm, and a heating component 114 heats the peripheral face of a 
calender roll at about 121 degrees C. 

[0055] [Suitable example] drawing 4 - drawing 13 show the suitable example of 
the manufacturing installation 200 of the cylindrical photosensitivity member 
concerning this invention. The thing corresponding to the member or the features 
of an example of drawing 1 - drawing 3 should add the figure which shows the 
member or the features of a suitable example of drawing 4 - drawing 13 100 
times. 

[0056] A manufacturing installation 200 possesses a mandrel 206, the mandrel 
support assembly 208, the calender processing assembly 210, a driving means 212, 
and a heating component 214. A heating component 214 is best shown in drawing 
11. 

[0057] (Mandrel) A mandrel 206 has an axis, the 1st edge 220, and the 2nd edge 
222. In this example, it does not rotate in the 1 st and 2nd modes. Instead, a 
sleeve 204 is pivotable to a mandrel 206. A mandrel 206 forms the internal cavity 
224. Refer to drawing 6 . 

[0058] (Pneumatic pressure means) The pneumatic pressure means 226 supplies 
air to the internal cavity 224 through air supply Rhine 232, supplies air to the 
peripheral face 1 30 of a mandrel 206 through the path 228 in a mandrel 1 06, and it 
is established in order to move the perimeter of a mandrel 106 easily [ centering 
on a sleeve 104 ]. The pneumatic pressure means 226 is similar to what was 
indicated by U.S. Pat. No. 5,301,610. 



[0059] (Mandrel support assembly) The mandrel support assembly 208 supports 
the 1 st edge 220 of a mandrel 206 with the fixed support assemblies 302 and 
303,304,305,313 which forbid rotation of a mandrel 206. the mandrel support 
assembly 208 holds the 2nd edge 222 of a mandrel 206 further — it has movable 
or a storable base material. The movable base material 306 circles in the 
surroundings of the pin 308 currently held at the support substrate 310. The 
support substrate 310 is being fixed to the plate 312 which fixes on a frame 314. 
The movable base material 306 circles and separates from the 2nd edge 222 of a 
mandrel 206. It slides on the sleeve 204 which does not have or have by this the 
photosensitive member 202 formed in the front face at a mandrel, or can start. 
[0060] (Calender processing assembly) The calender processing assembly 210 
possesses three calender roll assemblies 254. the 1st support assembly 256, and 
the 2nd support assembly 258. 

[0061] Drawing 1 1 is one sectional view in the calender roll assembly 254. Each 
calender roll assembly 254 has an axis, a calender roll 274, the 1st journal or an 
edge 276 and the 2nd journal, or an edge 278, and the 1st and 2nd journals 
276,278 are supporting the edge of a calender roll 274, respectively. Each calender 
roll 274 has die length of 63cm, and has the diameter of 10cm. In order that a 
photosensitive ingredient may prevent adhering to a calender roll 274, the thin 
non-adhesiveness layer 316 is formed in the peripheral face of a calender roll 274. 
The non-adhesiveness layer 316 is formed in Silverstone (Silverstone: trademark). 
The journal 276,278 is supported by the bearing 318 of a pillow block (pillow block) 
320 free [ rotation ]. The path or the cavity 324 has extended through the journal 
276,278 and the calender roll 274, 

[0062] The 1st support assembly 256 is carried in the 1st plate 280 and this 1st 
plate 280, and possesses the direction of path movable means for supporting 326. 
Drawing 6 is the view sectional view which met about six to 6 line of drawing 5 . 
and shows the journal or the calender roll edge 276 supported by the direction of 
path movable means for supporting 326 free [ rotation ] in the 1 st plate 280 
entrance side. Drawing 7 is the view sectional view which met about seven to 7 
line of drawing 5 , and is the same as that of drawing 6 except having removed the 
direction of path movable means for supporting 326. The 1st plate 280 has the 
path 282 which extends the inside of a mandrel 206. The path 282 is formed so 
that the 1st journal 276 of the calender roll assembly 254 can be prolonged 
through the path 282 concerned, and thereby, it can form rather the direction of 
path movable means for supporting 326 in which path directional movement is 
possible in the entrance side of the 1st plate 280 from between the 1st plate 280 
and the calender roll assemblies 254. 

[0063] Each of the direction of path movable means for supporting 326 possesses 
the support block 328, the 1 st and the 2nd shaft base material 330, the 1 st and 
2nd shafts 332, a pillow block (pillow block) 320, the migration pillow-block base 
material 334, the shaft 336 with ****, and a step motor 338. The support block 
328, 1st, and 2nd shaft base materials 330 are being fixed to the 1st plate 280 
with **** or a bolt through the through tube (path) 340 of the 1 st plate 280. The 
1st and 2nd shafts 332 are combined between the support block 328, 1st, and 2nd 
shaft base materials 330, respectively. A pillow block 320 has the bearing 



supported for the 1st journal of any one calender roll assembly 254, enabling free 
rotation, A pillow block 320 is carried in the migration pillow-block base material 
334, and a migration pillow-blpck base material has two or more holes for sliding 
along with the 1 st and 2nd shafts 332. A step motor 338 is carried on a support 
block, and rotates the shaft 336 with **** combined with the migration pillow- 
block base material 334, consequently moves the migration susceptor 334 and the 
1st journal 276 in the direction of a path to a mandrel 206. 

[0064] The 2nd support assembly 258 possesses the 2nd plate 284, the subplate 
342 in which include-angle directional movement is possible, and the 2nd direction 
of path movable means for supporting 342. The 2nd support assembly 258 is 
shown in the detail at drawing 8 (A) and (B), drawing 9 , and drawing 10 . 
[0065] The 2nd direction of path movable means for supporting 344 are the same 
as the 1st direction of path movable means for supporting 326. However, the 2nd 
direction of path movable means for supporting 344 are carried in a subplate 342, 
and are being fixed with **** or a bolt through the through tube (path) 342 of a 
subplate 342. This is best shown in drawing 8 (A) and drawing 9 . 
[0066] As shown in drawing 10 , the 2nd plate 284 has two or more include-angle 
slots 348 which receive a bolt 350, and carries a subplate 342 in this bolt in the 
various include-angle directions to the 2nd plate 284. Drawing 8 is the view 
sectional view which met about eight to 8 line of drawing 5 , and is expressed with 
the include-angle direction movable subplate 342 in which the outlet side of the 
calender processing assembly 210 was carried by the 1st angular position to the 
2nd plate 284 (if spread mandrel 206). Drawin g 8 (B) is the same as that of 
drawing 8 (A) except the include-angle direction movable subplate 342 being 
carried in the 2nd plate 284 by the 1st angular position to the mandrel 206. Thus, 
in the 2nd angular position, a subplate 342 rotates to the 2nd plate 284, and a 
subplate 342 sets spacing for the perimeter of a mandrel 206 to a hoop direction 
to the 1st angular position, and it is arranged. When a subplate 342 is in the 2nd 
angular position, the axis of the calender roll assembly 254 inclines to the axis of 
a mandrel 206, When a subplate 342 is in the 1 st angular position, it is parallel to 
the axis of the axis mandrel 206 of the calender roll assembly 254, 
[0067] The subplate 342 is carried in the 2nd plate 284 with the gage pin 352. A 
locator pin 352 is carried in the 2nd plate 284, and is inserted in the include-angle 
adjustment slot 354 of a subplate 342. 

[0068] The 2nd plate 284 and subplate 342 had the path 286,287 which aligned, 
and the mandrel 206 has extended through it. The 2nd plate path 286 and subplate 
path 287 are fully large, and thereby, while the cylindrical photosensitivity member 
is formed, the roll driving gear 260 and/or straight-line migration equipment 374 
can move a photosensitive member along with a mandrel 206 at the 2nd plate path 
286 and subplate path 287, and they can use them as the cylindrical 
photosensitivity ingredient which has larger die length than the distance between 
the 1st plate 280 and the 2nd plate 284, 

[0069] (Driving means) A driving means consists of a roll driving gear 260. As 
shown in drawing 12 , the roll driving gear 260 possesses the motor assembly 358 
connected in order to carry out the rotation drive of the roll sprocket 322, the 
drive sprocket 354, and the drive sprocket 356 on the 2nd journal 278 of each 



calender roll assembly 254, and the drive chain 360 almost wound around the roll 
sprocket 322 and the drive sprocket 356, The tension device 362 is formed, and 
this had the idler sprocket 364 carried in the pivot bracket 366 energized by the 
cylindrical volume spring rigging 368 (it is the direction of a clockwise rotation at 
drawing 12 ), and, thereby, has given the predetermined tension to the drive chain 
360. 

[0070] When it returns and explains to drawing 4 and drawing 5 , a driving means 
212 has straight-line migration equipment 374 for moving a sleeve 204 along with 
the axis of a mandrel 206 further. Straight-line migration equipment 374 
possesses the linear actuator 376 which has the screw shaft combined with the 
drive motor 378. A push / pull arm 380 was formed on the screw shaft, has 
extended around a mandrel 206, and pushes or lengthens a sleeve 204 or the 
sleeve pusher 205 along with a mandrel 206. As shown in drawin g 8 (A), the 
bearing 384 combined with the edge of a bearing bracket 382 is supported on the 
support rail 386. The linear actuator 376, the drive motor 378, and the support rail 
386 are formed on the buttress plate 388, and the buttress plate 388 is formed in 
the frame 314. 

[0071] As shown in drawing 13 , a driving means 212 possesses the sleep driving 
gear 390 formed in the entrance side of the 1 st plate 280. This sleeve driving gear 
390 rotates a sleeve 204 around a mandrel 206, in case a driving gear 374 moves 
a sleeve 204 toward the calender processing assembly 210. It has the motor 
assembly 392 connected in order that the sleeve driving gear 390 may rotate a 
driving pulley 394, and the belt 402 wound around the idler pulley 396 prepared 
possible [ a slide ] through the bolt 398 which penetrates the include-angle slot 
400 prepared in the 1st plate 280, and a driving pulley 394 and an idler pulley 396. 
a handle 404 is combined with an idler pulley 396, and a sleeve 204 will be inserted 
in the calender processing assembly 210 if it moves to the location which showed 
the handle 404 with the direction broken line of arrow-head F of drawing 13 — 
5ic5|c5|c5!c — a belt 402 contacts a sleeve 204 and, thereby, a sleeve 204 rotates the 
first stage. When a handle 404 is detached, an idler pulley 396 is unactuated 
position ****, origin it slides down a slot 400. 

[0072] (Heating component) If it returns and explains to drawing 1 1 , a heating 
component 214 will extend in a path or a cavity 324. The edge of a heating 
component 214 is supported by the bracket 370 at rotation impossible. A bracket 
370 can be formed in the migration pillow-block base material 334 of the direction 
of path movable support means for supporting 344. Electrical connection 372 is 
prolonged from the both ends of a heating component 214. 
[0073] Or it can photopolymerize the phrase ''the photopolymerization nature 
(photopolymerizable)" used by [photopolymerization nature ingredient] this 
invention (photopolymerizable), optical bridge formation is possible 
(photocrosslinkable), or it contains both. As for the Mitsushige affinity layer, the 
photoinitiator has sensitivity in chemical rays with the elastomer binder and the 
monomer of at least 1 including the photoinitiator. In many cases, a photoinitiator 
is exposed to radiation of visible or ultraviolet rays. All the photopolymerization 
nature constituents suitable for manufacture of a flexographic printing plate can 
use for this invention. The example of a suitable constituent is indicated by U.S. 



Pat. No. 4,323,637 of chains (Chen), GURUTTSUMAHA's and others 
(Guetzmacher) U.S, Pat. No. 4,427,749, and foehn BAGU's and others (Feinberg) 
U.S. Pat. No. 4.894,749. 

[0074] A single polymer or the mixture of a polymer is sufficient as an elastomer 
binder, and any of fusibility, bloating tendency, or dispersibility are sufficient as it 
to the developer of aquosity, anti-aquosity, or an organic solvent system, a water 
or half-water developer — soluble or the binder to distribute — U.S. Pat. No. 
4,361,640 [ of a U.S. Pat. No. 4,442,302 number; pin (Pine) ]; of the U.S. Pat. No. 
3,458,311 number; pole (Pohl) of Ares (Alles) ~ it is indicated by U.S. Pat. No. 
4,431,723 [ of U.S. Pat. No. 4,177,074; pro SUKOU (Proskow) Inoue s and others 
(Inoue) U.S. Pat. No. 3,794,494; pro SUKOU (Proskow) ];, and U.S. Pat. No. 
4,517,279 of WONSU (Worns). It swells or soluble and the binder to distribute can 
mention polyisoprene, 1 , 2-polybutadiene, 1 , 4-polybutadiene, a butadiene / 
acrylonitrile, a butadiene / styrene thermoplastic-elastomer block cppolymer, and 
other copolymers to an organic solvent developer, including nature or a composite 
conjugation diolefin hydrocarbon, U.S. Pat. No. 4,323,636 of a chain (Chen); the 
block copolymer currently indicated by U.S. Pat. No. 4,430,417 [ of HEINTSU and 
others (Heinz) ]; and TODA's and others (Toda) U.S. Pat. No. 4,045,231 may be 
used. As for a binder, it is desirable to be contained in a photosensitive layer at 
least 65% of the weight. 

[0075] **** called the binder used by this invention is indicated by FURIDDO's 
and others (Fryd) U.S. Pat. No. 4,956,252 including the blend of core shell micro 
gel and micro gel, and the amount polymer of macromolecules by which preforming 
was carried out. 

[0076] Although a single monomer or the mixture of a monomer is sufficient as 
the Mitsushige affinity layer, it must be transparent and there must be a binder 
and compatibility in extent which can generate a photosensitive layer without 
cloudiness. The monomers which can be used in the Mitsushige affinity layer are 
not the things which are known for this technical field and which are limited to 
this, although it can get down, for example, the ethylene nature unsaturated 
compound of low molecular weight (smaller generally than about 30,000) can be 
mentioned comparatively. Desirable comparison-low molecular weight with 
monomers smaller than about 5000 is desirable. As suitable monomers, for 
example t-butyl acrylate, laurylacrylate. The monochrome or polyester of the 
acrylate of polyols, such as alcohols and alkanol, or methacrylate. For example, 
1 ,4-butanediol diacrylate, 2, and 2-dimethylol propane diacrylate; Alkylene glycol 
For example, tripropylene glycol diacrylate, butylene-glycol dimethacrylate 
hexamethylene glycol diacrylate, and hexamethylene glycol dimethacrylate; — 
trimethylol propane; — ethoxylation trimethylol propane;, although pentaerythritol, 
for example, pentaerythritol thoria chestnut rate; dipentaerythritol,; and a 
prototype can be mentioned It is not limited to this. As other examples of suitable 
monomers, isocyanates and ester The acrylate and the methacrylate derivative of 
epoxide and a prototype, For example, deca methylene glycol diacrylate, 2, and 2- 
JI (p-hydroxyphenyl) propane diacrylate, Although 2 and 2-JI (p-hydroxyphenyl) 
propane dimethacrylate, polyoxy ethyl -2, 2-JI (p-hydroxyphenyl) propane 
dimethacrylate and the 1-phenylethylene -1, and 2-dimethacrylate can be 



mentioned, it is not limited to this. Furthermore, the example of monomers is 
described by U.S. Pat. No. 4,323,636 of a chain (Chen), FURIDDO s and others 
(Fryd) U.S. Pat. No. 4,753,865. FURIDDO s and others (Fryd) U.S. Pat. No. 
4,726.877, and foehn BAGU s and others (Feinberg) U.S. Pat. No. 4,894.315. As for 
a monomer, it is desirable to contain at least 5% of the weight in the Mitsushige 
affinity layer. 

[0077] As a photoinitiator, it can sympathize with chemical rays and what kind of 
compound which generates the uncombined radical which starts a polymerization 
without too much halt can be used in independent or combination. Generally a 
photoinitiator induces a visible ray or ultraviolet rays preferably at ultraviolet 
radiation. Preferably, a photoinitiator needs to be inactive below 185 degrees 0 at 
heat. The example of a suitable photoinitiator is a permutation or unsubstituted 
polykaryotic quinolines. The example of a suitable system is indicated by U.S. Pat. 
No, 4,460.675 of GURUTTSUMAHHA (Gruetmacher). and foehn BAGU s and 
others (Feinberg) U.S. Pat. No. 4,894.315 number. Generally a photoinitiator is 
contained in a photopolymerization nature constituent 0.001 % of the weight to 
10% of the weight. 

[0078] The Mitsushige affinity layer can contain other additives with a desired 
final property. As such an additive, a sensitizer, a plasticizer, a rheology regulator, 
thermal polymerization inhibitor, a coloring agent, an anti-oxidant, an ozone proof 
agent, or a filler can be mentioned. 

[0079] A plasticizer is used in order to adjust the film plasticity of an elastomer, 
as a suitable plasticizer — aliphatic hydrocarbon oil, for example, naphthene oil, 
and paraffin series oil; liquid polydiens, for example, liquid polybutadiene; liquid 
polyisoprene; polystyrene; Polly, alpha-methyl-styrene; — alpha-methyl-styrene- 
vinyltoluene copolymers; — pentaerythritol ester [ of hydrogenation rosin ]; — 
polyterpene resin; and ester resin can be mentioned. Generally, although a 
plasticizer is a liquid with molecular weight smaller than about 5000, the thing of 
the molecular weight to about 30,000 is sufficient as it. The plasticizer of low 
molecular weight contains molecular weight smaller than about 30,000. 
[0080] Photopolymerization nature layer thickness changes with the types of a 
desired printing plate broadly. In the case of the so-called ^'light-gage plate'\ the 
Mitsushige affinity layer has the thickness of about 20-67 mils (0.05-0.1 7cm). A 
heavy-gage plate has the Mitsushige affinity layer to 100-250 mils (0.25-0.64cm). 
[0081] (Preparation of a photopolymerization nature constituent) The Mitsushige 
affinity layer itself can be prepared by many approaches by mixing a binder, a 
monomer, a photoinitiator, and other components. As for photopolymerization 
nature mixture, it is desirable to consider as hot melt and to carry out calender 
processing subsequently at desired thickness. An extruder can be used in order to 
perform melting, mixing, degassing, and the function of filtration. Subsequently 
calender processing of the extruded mixture is carried out. 

[0082] (How to manufacture a cylindrical flexographic printing plate or form from 
the manufactured photopolymerization nature member) The 1 st step of this 
invention approach is putting the whole photopolymerization nature member to 
chemical rays through a mask (henceforth exposure). It depends for the type of a 
radiation used on the photoinitiator contained in the Mitsushige affinity layer. A 



mask may be an optical components (phototool) film (for example, negative) like 
this conventional technical field, and it may be formed on that spot by carrying 
out laser removal of the infrared induction coating prepared in the Mitsushige 
affinity layer so that it may be indicated by U.S. Pat. No. 5,262,275. A mask is the 
Europe public presentation patent EP of Chambers's and others (Chambers) U.S. 
Pat. No. 4,429,027, and Felton and others (Felton) again. 568 You may form on 
that spot so that it may be indicated by No. 841 . In the case of optical 
components, the dark field of an image prevents putting the photopolymerization 
nature ingredient under it to a radiation, and, thereby, the polymerization of the 
ingredient of the field covered with the dark field of optical components is not 
carried out. The ^'transparence" field of optical components is put to chemical 
rays, and carries out a polymerization. Similarly the radiation nontransparent 
material in the infrared induction layer which remained on the Mitsushige affinity 
layer prevents putting the photopolymerization nature ingredient under it to a 
radiation, and the polymerization of the ingredient of the field covered with the 
radiation nontransparent material by that cause is not carried out The field which 
is not covered with a radiation nontransparent material is exposed to chemical 
rays, and carries out a polymerization. If it is a source of chemical rays, any 
conventional things can be used for this exposure step. As an example of the 
suitable source of the light, or the source of ultraviolet rays (UV), a carbon arc, a 
mercury vapor arc, a fluorescent lamp, an electronic flash plate unit, an electron 
beam unit, an electronic flood lamp, etc. can be mentioned. Most suitable UV line 
sources are a mercury-vapor lamp, especially a sunlamp. The standard radiation 
source is Sylvania, 350 Blackllght It is a fluorescent lamp (180 350 VL/VHO [ FR 
48T12/]/1 15W), and the central wavelength of luminescence is the 354 
neighborhoods. 

[0083] Chemical-rays exposure time changes from several seconds till several 
minutes depending on the property and amount of the reinforcement of a radiation 
and spectral energy distribution, the distance from a photopolymerization nature 
member, and a photopolymerization nature constituent. Typically, a mercury vapor 
arc or a sunlamp is used from a photopolymerization nature ingredient in the 
distance of about 1.5-60 inches (3.8-1 53cm) of abbreviation. Exposure 
temperature is surrounding temperature or temperature slightly higher than it, i.e., 
about 20 degrees C - about 35 degrees C. 

[0084] Conventionally, image format exposure to the chemical rays of a 
photopolymerization nature member is performed in the vacuum which removed 
the oxygen of an ambient atmosphere. Exposure guarantees close contact on 
optical components (for example, negative) and the front face of the Mitsushige 
affinity layer, and in order to prevent that the polymerization reaction in the 
Mitsushige affinity layer is checked by oxygen, it is performed in a vacuum. In the 
manufacture approach of a flexographic printing plate, the whole exposure step 
may be performed in a vacuum, and it may be performed out of a vacuum (i.e., 
inside [ the oxygen whose photosensitive member is an ambient atmosphere 
exists ]). The equipment which guarantees the close contact to the front face of 
the rotary cylinder of the gravure application of optical components is considered 
that it can use it in order to guarantee the contact to the peripheral face of the 



Mitsushige affinity layer of optical components by this example. 
[0085] this invention approach usually has rear-face exposure or a back flush 
step. This is putting the whole to chemical rays through a base material. This 
forms in the base material side of the Mitsushige affinity layer the shadow layer 
which consists of polymeric materials, or a floor, and it is used for it in order to 
expose the Mitsushige affinity layer. This floor improves the adhesiveness 
between the Mitsushige affinity layer and a base material, and assists high 
brightness dot resolution, and establishes the depth of plate letterpress. Back 
flush exposure can be performed by the middle before other image formation 
steps and the back. It is good to carry out preferably, just before carrying out 
image format exposure of the photosensitive member at chemical rays. 
[0086] All of the conventional radiation source mentioned above can be used for a 
back flush exposure step. Generally the exposure time is the range from several 
seconds to several minutes. 

[0087] A member is processed by washing with a suitable developer following the 
whole chemical-rays exposure which lets a mask pass. A processing step removes 
at least the Mitsushige affinity layer of the field which was not exposed by 
chemical rays. That is, the non-polymerization field of an optical polymer layer and 
the infrared induction layer which was not removed at a removal step if it existed 
are removed. Development is usually mostly performed at a room temperature. An 
organic solvent or water of a developer may also be aquosity or a half-aquosity 
solvent. It depends for selection of a developer on the chemical property of the 
photopolymerization nature ingredient to remove. As a suitable organic solvent 
developer, the mixture of aromatic series or aliphatic hydrocarbon and aliphatic 
series, aromatic series halo hydrocarbon solutions or these solutions, and suitable 
alcohols can be mentioned, for example. Other organic solvent developers are the 
German public presentation patent 38th. 28 It is described by No. 551 and U.S. 
Pat. No. 5,354,645. A suitable half-aquosity developer usually contains water, a 
water miscibility organic solvent, and an alkali ingredient. A suitable aquosity 
developer usually contains water and an alkali ingredient. Other suitable aquosity 
developers are indicated by U.S. Pat. No. 3,796,602. 

[0088] Although various developing time differs, the range for about 2-25 
minutes is good preferably. All of the conventional approach can be used for a 
developer, for example, it can mention immersion, a spray and a brush, or roller 
application. A brushing instrument can be used in order to remove the non- 
polymerization part of a constituent. However, the non-exposed area of a plate is 
removed using a developer and mechanical brushing actuation, and it often carries 
out in the automatic processing unit which leaves the heights which constitute 
the exposure image and the floor. 

[0089] Following on solution development, generally, wiping desiccation is sucked 
up or carried out and, subsequently the Toppan Printing plate is dried in 
compulsory air or infrared oven. Although drying times differ from various 
temperature, typically, a plate is dried for 60 - 1 20 minutes at 60 degrees 0. Since 
a base material contracts and the problem of positioning is caused by this, an 
elevated temperature is not recommended. 

[0090] It guarantees that a postexposure is carried out uniformly, a 



photopolymerization process is completed by this, and most flexographic printing 
plates are stabilized during printing and preservation. The radiation source as the 
main exposure with this same postexposure step is used. 

[0091] Adhesion prevention (detackfication) is an arbitrary post-development, 
when a front face is still adhesive, it can be applied, and generally such 
adhesiveness is not removed by the postexposure. Adhesion is removable by 
processing with the approach which this technical field is sufficient as and was 
learned, for example, a bromine, and a chlorine solution. Such processing is 
GURUTTSUMAHHA s and others (Gruetzmacher) U.S. Pat. No. 4,427,749, U.S. Pat. 
No. 4,400.459, FIKKESU s and others (Fickes) U.S. Pat. No. 4,400,460 number, and 
the German patent 28th. 23 It is indicated by No. 300. Deadhesion is the Europe 
public presentation patent 0th again. It can perform by putting to the radiation 
source which has the wavelength which is not longer than 300nm as indicated by 
No. 017927 and Gibsons (Gibson) U.S. Pat. No. 4.806,506. 

[0092] In order to manufacture the cylindrical photopolymerization nature member 
102,202 manufactured from this approach and equipment 100,200. if there is still 
nothing, he should understand the equipment which can come to hand 
commercially for exposing, processing and finishing. However, the range of the 
technique of this industry develops the equipment suitable for the purpose which 
deals with the member formed in the shape of [ are satisfied with of the 
requirement of each step indicated here ] a cylinder. For example, in overall 
exposure, processing, a postexposure, and the step of adhesion prevention, itself 
can be supported by being able to improve existing equipment, or developing new 
equipment, and being able to carry the cylindrical member 102,202 in a drum or a 
cylinder, or using a cone for each edge for the cylindrical member 102,202 on a 
sleeve 104,204. However, in a back flush step, to chemical rays, since a drum is 
not transparent, it can understand that it is unsuitable for supporting a member 
102,202. The example of an annular aligner is a U.S. Pat. No. 3,531,200 number and 
the German primary public presentation patent DT. 2 It is indicated by 603082. 
[0093] a [flexible sleeve] sleeve — the Mitsushige affinity layer — supporting — 
quick — and a copy printing cylinder — loading — the cylindrical member which 
has the capacity carried out 4s ******s is supplied. A sleeve holds a printing 
cylinder, without sliding, namely, must be able to be elastically elongated in the 
direction of a path. Typically, 3-15 mils of a ball are [ interference with a printing 
cylinder ] desirable. A sleeve can usually be elongated with the air of 40 which can 
come to hand with a printing facility - a lOOpsi gage (psig: PONDOPA square inch 
gage), it must fully elongate so that it may slide on a printing cylinder easily and it 
may be covered, consequently an interference predetermined in elongation must 
exceed a ball. A sleeve must have the irregularity leading to a printing defect, and 
its membranous thickness must be uniform. Consequently, 5 mils (0.013cm) of 
differences in the diameter at the time of the difference in the diameter (namely, 
accuracy) of an outside surface carrying in a printing cylinder become smaller 
than 1 mil (0.0025cm) preferably. 

[0094] A sleeve may be conventionally formed by any of the flexible ingredient 
currently used as a base material of the photosensitive plate of flexographic 
printing. High polymer films, such as a film formed with the addition polymer and 



the straightHine condensation polymer as a suitable base material ingredient, for 
example; metals, such as forms, such as a glass fiber, fabric;, nickel, and aluminum, 
can be mentioned. Moreover, as other flexible ingredients suitably used as a 
sleeve, polyvinyl resin, such as polystyrene, polyvinyl chloride, and polyvinyl 
acetate, can be mentioned, the ingredient preferably used as a sleeve — 
polyester film; — it is polyethylene terephthalate especially preferably. As long as 
the sleeve has the property mentioned above, even if formed by the monolayer, it 
may be formed from the multilayer. The sleeve which consists of a multilayer may 
have the adhesive layer or the tape between the layers which consist of a flexible 
ingredient. The multilayer sleeve indicated by U.S. Pat. No. 5,301,510 is desirable. 
Typically, a sleeve has 10-80 mils (0.025-0.203cm) or the thickness beyond it. 
[0095] Especially the external surface of a sleeve may have the under coat 
(subbing layer) of an adhesive ingredient or an under coat agent (etching primer) 
in arbitration, when formed by the high polymer film, furthermore, a sleeve — 
frame processing or electronic treatment — for example, corona treatment may 
be carried out. 

[0096] A [availability on industry] cylinder-like photopolymerization nature 
member has profits especially in formation of the printing letterpress version 
which was seamless and continued- The continuous printing letterpress version 
has an application in the flexographic printing of continuous designs, such as 
wallpaper, an ornament, and gift wrapping. 

[0097] Furthermore, such a cylindrical photopolymerization nature member is 
suitable to carry in conventional rotating-drum loading equipment. Therefore, a 
member can carry out image format exposure, whole exposure, development, and 
any additional processing steps with the cylinder-like version. The exposure and 
the processing step using a cylindrical member have an advantage including 
abolition in the improvement [ in a process speed ], improvement [ in positioning ], 
and reduction **** case of excessive loading time amount further. Especially, a 
cylindrical photopolymerization nature member is suitable to carry in the 
conventional laser aligner, a member can carry in a direct laser aligner, and it may 
function as a drum between laser exposure. There are the still more nearly 
following advantages in exposure by laser. It is the international public 
presentation WO to removing infrared induction coating on a member with laser so 
that it may be indicated by fans (Fan) at U.S. Pat. No. 5,262,275, or KUSSHUNA 
and others (Cushner). No. 93/23252 and WO There is an advantage of the digital 
image formation of a cylindrical photopolymerization nature member by the laser 
engraving of a member so that it may be indicated by No. 93/23253. 
[0098] Furthermore, in order that the continuous photopolymerization nature 
member manufactured by this invention approach may carry out the 
polymerization of the Mitsushige affinity layer, whole exposure can be carried out 
at chemical rays, and the member of the result can also be used as a sleeve 
which has a heavy-gage sleeve or a cushion layer. Such a heavy-gage sleeve or a 
sleeve with a cushion layer is suitable to support the relief plate of other 
Mitsushige affinity layers or a printing application of a certain kind. 
[0099] This contractor that receives the profits of the technique of this invention 
described here can accomplish many deformation to this. These deformation is 



included by the range of this invention. 

[0100] 

[Example] 

(Example 1) Using equipment which was explained with the gestalt of operation 
mentioned above, the following example is seamless from the Mitsushige affinity 
layer (sheet) of a flexographic printing member, and shows how to manufacture 
cylinder-like printing letterpress. 

[0101] (Equipment) Equipment has one mandrel and three calender rolls. A 
mandrel makes it easy to **** seven openings drilled at equal spacing with a 
certain include angle three times, and for this to pass through the sleeve which 
has a sleeve or the Mitsushige affinity layer on a mandrel, or to move from a 
mandrel. Three calender rolls consist of 316 stainless steel, have coating for 
protection of the Silverstone (Silverstone; trademark) layer, respectively, and give 
an exfoliation front face on a calender roll. 1.5 degrees of calender rolls incline to 
a mandrel. Equipment has the following initial condition. 

[0102] The temperature of a calender roll was 250 - 265 Fahrenheit (121.1-129.4 
degrees C). The calender roll rotated by 22.2rpm. The gap between the front face 
of a calender roll and the peripheral surface of a mandrel was about 107 mils 
(0.272cm), when it was in the location close to a mandrel, in order that a calender 
roll might carry out calender processing of the Mitsushige affinity layer. Air was 
sent to opening of a mandrel. A mandrel is in an unlocking condition and rotation 
was permitted. 

[0103] (The manufacture approach of a cylindrical photopolymerization nature 
member) Delaware It was manufactured by I eye E. 1. du Pont de Nemours 
DOUNUMURU- of Wilmington (Wilmington, DE), and - company (E, Ldu Pont de 
Nemours and Company), and the polyester sleeve which can come to hand 
commercially as a Cyrel print sleeve (Cyrel(trademark) Print Sleeve) was used. 
The die length of shaft orientations was 12 inches (30.5cm), thickness was 40 mils 
(0.10cm), and the bore of the polyester sleeve was 3.521 inches (8.9cm). It let the 
sleeve pass to the mandrel. Supply of the air of a mandrel was stopped. 
[0104] The Cyrel (Cyrel; trademark) flexographic printing member and type 
134HORB were used as a Mitsushige affinity layer. Photopolymerization nature 
layer thickness was 134 mils (0.34cm). This member has a cover sheet, the 
stratum disjunctum of the both sides of the Mitsushige affinity layer, and a base 
material, and removed these all from the member. The 6x10 inches (15-3x25-4cm) 
photopolymerization nature sheet was used. The polymer to which had too much 
calender roll processing in ** as for deposition of a polymer, and it fused the 
polyester sleeve although this size supplied enough ingredients for a wrap and by 
which calender processing was carried out does not spread across the edge of 
sleep. 

[0105] Setting the photopolymerization nature sheet in the center section of the 
shaft orientations of a sleeve, the edge of a sheet made the nip between the 
sleeves on a mandrel approach with any of a calender roll they are. Since it was 
thicker than the gap which the thickness of a photopolymerization nature 
ingredient sheet set, it inserted by the calender roll turning around a 
photopolymerization nature sheet, and rotation of this calender roll and the 



mandrel (the sleeve is being fixed to that front face) which started rotation to the 
opposite direction. 

[0106] The Mitsushige affinity layer was rotated for about 3 minutes between the 
calender roll and the mandrel which has a sleeve, on the sleeve front face, it was 
made soft, and the Mitsushige affinity layer is heated, and calender processing 
was extended and carried out [ it fused, and ]. The sheet of the Mitsushige affinity 
layer coiled around the surroundings of the sleeve on a mandrel between this time 
amount, and the tip of a sheet was combined with the back end of a sheet. 
[0107] Rotation of a calender roll was gone up to 32.4rpm during about 2 minutes, 
and the front face of the Mitsushige affinity layer was polished by improving and 
contacting extension and calender processing of the Mitsushige affinity layer to a 
calender roll. Rotation of this calender roll was continued until the further 
extension was lost in the Mitsushige affinity layer and the polymer bank (climax of 
resin) was lost. In parallel, a polymer bank serves as a thick line and appears in 
the contact front face of the Mitsushige affinity layer at a calender roll. In this 
example, a polymer bank may become three thick lines and may appear in the 
front face of the Mitsushige affinity layer. In order to confirm that there is no 
polymer bank, it opened between the calender roll and the mandrel. That is, the ' 
calender roll was separated from the mandrel and the front face of the Mitsushige 
affinity layer was observed. 

[0108] The Mitsushige affinity layer adhered to the sleeve and the cylindrical 
photopolymerization nature member was formed. If the optical polymer became 
thin and removed the both ends of a member, the cylindrical photopolymerization 
nature printing member was glossy, was flat and had the Mitsushige affinity layer 
without a joint. The thickness of a sleeve and the whole Mitsushige affinity layer 
on this sleeve was 107 mils (0.27cm). Supply of the air to a mandrel was started 
and the member was made to secede from a mandrel. 

[0109] The member was cooled to the room temperature. Macro melt (Macromelt; 
trademark) 6900 constituent which is the polyamide which toluene / alcoholic 
solvent was made to dissolve in the peripheral face of the Mitsushige affinity layer 
of a member was coated, and stratum disjunctum was formed on the Mitsushige 
affinity layer. While the member was carried on the engine lathe improved in order 
to support a member and the engine lathe rotated the member, spray coating was 
performed by moving a spray head manually. After drying stratum disjunctum at a 
room temperature, both ends were cut and the member with a width of face (the 
die length of shaft orientations) of 7 inches (17.8cm) was obtained. 
[01 10] (How to manufacture a cylindrical flexo printing die for corrugated 
fibreboard from a photopolymerization nature member) The member obtained by 
[ as having mentioned above ] was processed circularly, and cylindrical flexo 
letterpress was manufactured as follows. 

[0111] (Equipment) Using the internal circular exposure unit for an experiment, it 
let the sleeve pass and back flush was carried out to the member. The member 
was supported in the direction of a vertical at the way edge among internal 
exposure units. An internal exposure unit has two cones (cone) which opened 
spacing and have been arranged, and each supports each edge of a cylindrical 
member to a vertical. Either of two can be movable and can arrange a member 



now in a unit. The conventional rod lamp which generates about 354nm ultraviolet 
rays has been arranged in the center on one of cones, and the supported member 
has surrounded the lamp. A cone rotates a member around a lamp, when the lamp 
turns on. 

[01 12] It was used for the main exposure (image format), a postexposure, and 
optical finishing of a cylindrical member using the external circular exposure unit 
for an experiment. The external exposure unit is the same as that of the internal 
exposure unit mentioned above, except that 2 sets of lamp groups surrounding the 
periphery of a photopolymerization layer are prepared instead of the lamp 
arranged in the center. The 1 st lamp group is the conventional rod lamp 
surrounding the supported member which generates about 354nm ultraviolet rays. 
The 1st lamp group is used for the main exposure and a postexposure step. The 
2nd lamp group is a lamp which surrounds the member currently supported and 
generates the radiation of wavelength shorter than 300nm. The 2nd lamp group is 
used for optical finishing (adhesion prevention) of a member. Each lamp of the 1st 
lamp group is arranged at equal intervals from the periphery of a member at equal 
distance detached building Similarly, although each lamp of the 2nd lamp 

group is arranged at equal intervals from the periphery of a member at equal 
distance detached building ******, it differs from the distance from the periphery 
of the 1st lamp group. A cone rotates a member during exposure of a lamp group 
about this point. Typically, since the 1st lamp group and the 2nd lamp group 
turned on in coincidence, the postexposure and the optical finishing step were 
performed to coincidence. 

[01 13] The field which is not put to chemical rays, i.e., the non-polymerization 
field of a member, was washed using the circular processor for an experiment. The 
processor for an experiment is the small machine of the conventional rotation 
washing processor substantially, although there is an exception. Instead of the 
drum used in order to support a photopolymerization nature plate with 
conventional equipment, the both ends of the cylindrical member of a level 
condition are supported using two cones (cone) which kept spacing and have been 
arranged. Either of the cones can be adjusted so that a member may be inserted 
in a processor and it can remove. While two rollers covered with the brush are 
contacting and rotating to the peripheral face of a member, a cone rotates. 
[01 14] (Process) Back flush exposure of the member was carried out using the 
internal circular exposure unit for an experiment mentioned above. In order to 
prevent scattering about light in the case of image format exposure, the opaque 
film (golden rod currently sold at PITTSUMAN (Pitman Co.) (goldenrod)) was 
inserted inside the cylindrical member, and the inner skin of a member was 
approached and it has arranged. Tape attachment of the two masks which have 
the target image, respectively was carried out at the stratum disjunctum of the 
peripheral face (periphery) of a photopolymerization nature member. As for about 
0.5 inches (1.3cm) field, width of face was covered with neither of both masks like 
almost the inside of the shaft-orientations die length of a member. 
[01 15] It let the target, i.e., an image format, pass, and the member with a mask 
was exposed for 30 minutes by ultraviolet rays using the 1st lamp group of the 
circular aligner for an experiment mentioned above. And the golden rod film was 



removed. 

[01 1 6] The member equipped with a mask was processed with the circular 
processor for an experiment mentioned above. A member is processed for 9 
minutes with the processor for an experiment using a development solution 
OPUCHI SOL (Optisol; trademark), and was wiped with the lint-free cloth. The 
member exposed and developed was dried at 60 degrees C in oven for 1 hour, the 
member dried using the same circular aligner for an experiment mentioned above 
— for 15 minutes and a postexposure — and it finished (adhesion removal). It 
carried out using both the 1st lamp group and the 2nd lamp group the same time. 
[01 1 7] As for the obtained cylindrical flexo letterpress, the optical polymer layer 
showed good adhesiveness to the sleeve. Moreover, the optical polymer layer had 
10 - 90% of tonal range by solid (solid) one of whenever [ middle / which 
continued / in which it is photosensitivity ], and 1 50 Ipi (Rhine Per inch). 
[01 18] Cylindrical letterpress was used for printing to paper with the Mark Andy 
press (printing machine) (Mark AndyPress). Cylindrical letterpress was carried in 
the air auxiliary cylinder of a printing machine, and contact of the letterpress to 
the printing roller of a printing machine was adjusted using 93 gear gear tooth. 
Printing is 100 feet per minute in web speed, and are 27 seconds and Zhang Kapp 
2 No. (Zahn cup #2). North Carolina, Morgan's (Morgan, NC) en billon — mental 
INKUSU and — the aquosity black ink (EIC film III Dense Black, EC 9630) of 
KOTINGUSU (Environmental Inks and Coatings) — using — Ohio — It carried out 
to the high gloss paper of FASON (Fasson) of pane SUBIRU (Painsvill, OH). The 
continuation printing capacity by cylindrical letterpress expressing solid (solid) one 
of whenever [ middle ] and 150 Ipi showed printing of 10 - 90% of tonal range. 
[01 1 9] (Example 2) Using equipment which was explained with the gestalt of 
operation mentioned above, the following example is seamless from the Mitsushige 
affinity layer (sheet) of a flexographic printing member, and shows how to 
manufacture cylinder-like printing letterpress. 

[0120] Although it was similarly operated by the same equipment configuration as 
the example 1 explained and cylindrical flexo letterpress was manufactured from 
the same Mitsushige affinity layer, after calender processing of the Mitsushige 
affinity layer is carried out on a sleeve, the points which moved the sleeve to 
shaft orientations in the top at the mandrel differ. The mandrel was an unlocking 
location, sent air to the mandrel and inserted the sleeve in it. And air was stopped. 
The Mitsushige affinity layer was rotated between the calender roll and the sleeve 
on a mandrel. After most Mitsushige affinity layers became a flat and uniform front 
face, air was introduced and the mandrel was made into the lock location. With the 
air cushion between a sleeve and a mandrel, and the tilt angle of a calender roll, it 
was made to move spirally, namely, the member, i.e., a sleeve, and the Mitsushige 
affinity layer were moved to shaft orientations toward the end face of the outlet 
side of equipment, making it rotate. The good seamless cylindrical 
photopolymerization nature member was shown, then, a member — back flush — 
and as image format exposure is carried out and the example 1 indicated, it was 
circular and processed. 

[0121] (Example 3) Using equipment which was explained with the gestalt of 
operation mentioned above, the following example is seamless from the hot melt 



constituent of photopolymerization nature, and shows how to manufacture 
cylinder-like printing letterpress. 

[0122] Except having added the following change, as the example 2 showed, the 
equipment configuration was carried out, and it was operated. Temperature of a 
calender roll was made into 250 Fahrenheit. A calender roll is made to approach a 
mandrel and it was made to carry out calender processing of the flow of 
photopolymerization nature melt about the gap of 1 07 mils (0.27cm) between a 
mandrel and a calender roll. The calender roll was rotated by 27rpm. The mandrel 
was made into the lock location where it is forbidden to rotation. Installation of air 
was started to the mandrel. As indicated in the example 1, the polyester sleeve 
with a thickness of 40 mils (0.10cm) was put on the mandrel by die length of 20 
inches, as an edge was on a mandrel (an outlet is located to the driving side of 
equipment in the opposite side, and is the other side of a calender roll). 
[0123] In order to extrude photopolymerization nature hot melt to the calender 
processor mentioned above, the twin screw extruder (Woerner and product made 
from PUFUREIDERA (Werner & Pfleiderer)) was used. A die was not used for the 
extruder. Instead, the noodle-like hot melt polymer was extruded from the outlet 
with a diameter of 3/8 inch (0.95cm). The component (ingredient) of 
photopolymerization nature hot melt was supplied into the extruder. 
[0124] It is weight %, unless photopolymerization nature hot melt consists of 
following components and especially a percentage is shown. 
[0125] 

Kraton1102 (trademark) 58.3 Polystyrene-polybutadiene-polystyrene (Shell 
Chemical Co., Houston, TX) 

Nisso PB-1000 13.9 1. 2-polybutadiene (Nippon Soda Co., Ltd., Tokyo) 
Polyoil 130 14.6 Liquid polybutadiene oil (Huels Corp., NY) 
HMDA 10.0 1, 6-hexamethylene diol diacrylate BHT 1.0 Butylhydroxytoluene 
(Sherwin Williams) 

Irgacure (trademark) 651 2.0 Phenyl acetophenone (Chiba-Geigy, Hawthorne, NY) 
HEMA 0.234 Hydroxyethyl methacrylate (Rohm and Haas) 
Red (BASF Wyandotte Corp) Dye 346 0.006 Neozapon(trademark) red dye 
Holland, MI 

Hot melt was extruded on the sleeve in the noodle configuration from the outlet, 
rotating a sleeve manually on a mandrel. The location of an extruder is adjusted 
and the outlet of an extruder supplied hot melt to the sleeve on the mandrel in 
front of the calender roll of equipment. The polymer was extruded in lOpound 
(4.54kg/hr) /at about 1 20 degrees C in an hour. Once the gap between a sleeve 
and a calender roll is filled up with photopolymerization nature hot melt, the sleeve 
by which coating was carried out is rotated by itself, and the rotation in hand 
control is unnecessary any longer. While a sleeve rotates easily toward the outlet 
of equipment, in order to move forward, air is introduced during actuation. A 
coating sleeve moves by the advance to shaft orientations the rate for about 6 
inches/(15.24 cm/min), and starts coating of a 18 inches (45.7cm) sleeve in about 
3 minutes. 

[0126] The good seamless and continuous cylindrical photopolymerization nature 
member was obtained. As for the Mitsushige affinity layer on the obtained sleeve. 



the appearance of the "barbershop pole" or a spiral volume was seen. This 
member carried out spray coating of the polyamide stratum disjunctum, as the 
example 1 showed. 

[0127] As the example 1 explained to the obtained member, back flush, image 
format exposure, development, desiccation, and a postexposure were performed. 
The good convex image was obtained. The defect (solid (solid) one or dot) by the 
"barbershop pole" appearance was not seen. 

[0128] The cylindrical flexographic printing version was used for printing with a 
mark ANDI printing machine as shown in the example 1. Any defects about a 
"barbershop pole" appearance were not looked at by the printing sheet. Clearly, 
this appearance is based on only optical effectiveness. It was obtained as the 
seamless printing die for corrugated fibreboard was a request. 
[0129] (Example 4) The following example is seamless from the hot melt 
constituent of photopolymerization nature which is different in an. example 3 using 
equipment which was explained with the gestalt of operation mentioned above, 
and how to manufacture cylinder-like printing letterpress is shown. 
[0130] Except having added the following change, as the example 2 showed, the 
equipment configuration was carried out, and it was operated. Temperature of a 
calender roll was made into 275 Fahrenheit (135 degrees C). The calender roll was 
rotated by 28.6rpm and it considered as the speed of supply of 12pound (5.4 
kg/hr)/hour of the photopolymerization nature hot melt from an extruder. 
[0131] It is weight %, unless photopolymerization nature hot melt consists of the 
following components and especially a percentage is shown. 
[0132] 

Kraton2105 (trademark) 61.5 Polystyrene-polybutadiene-polystyrene Block 
copolymer (Shell Chemical Co., Houston, TX) 

Carflex DX-1000 10.5 Styrene/butadiene a jib — lock elastomer (Shell Chemical 
Co.) 

HMDA 6.5 1, 6-hexamethylene diol diacrylate HEMA 0.23 Hydroxyethyl 
methacrylate Polyoil 18.8 Molecular weight 3000 (Huels Corp.. NY) 
Irgacure651 (trademark) 1.41 2 and 2-dimethoxy-2-phenyl acetophenone (Ciba- 
Geigy, Hawthone, NY) 

BHT 0.50 Butylhydroxytoluene (Sherwin Williams) 

Red (BASF Wyandotte Corp) Dye 346 0.006 Neozapon(trademark) red dye 
Holland, MI 

TAOBN (trademark) 0.024 1, 4, 4-trimethyl-"2, and 2-diazo bicycle one (3.2.2) the 
non-2-en -2 and 3-dioxide profit **** cylindrical photopolymerization nature 
member — moreover, it had in the appearance of the "barbershop pole''^ or a 
"spiral volume." The member performed back flush and image format exposure, 
processing, and printing, as shown in the example 3. The "barbershop pole" 
appearance did not cause a problem in photograph image formation and a printing 
step list about seamless printing. 

[0133] (Example 5a) The following examples 5a and 5b show how for it to be 
seamless from the hot melt constituent of the photopolymerization nature of an 
example 3, and to manufacture a cylindrical flexo member using equipment which 
was explained in the example mentioned above, and the point using calender rolls 



fewer than three is changed. 

[0134] Actuation of an example 3 was repeated except having carried out 
calender processing only of the two photopolymerization nature hot melts using 
the calender roll. When two calender rolls were made to approach a mandrel 
among three calender rolls by the gap set, it left in the location which left other 
one calender roll. The good seamless cylindrical photopolymerization nature 
member was able to be manufactured. 

[0135] (Example 5b) Actuation of an example 3 was repeated except having 
carried out calender processing only of the one photopolymerization nature hot 
melt using the calender roll. When one calender roll was made to approach a 
mandrel among three calender rolls by the gap set, it left in the location which left 
other one calender roll. The good seamless cylindrical photopolymerization nature 
member was able to be manufactured. 

[0136] (Example 6) The example 3 was repeated in order to show how to 
manufacture the cylindrical photopolymerization nature member which has a 
heavy-gage Mitsushige affinity layer from a photopolymerization nature hot melt 
constituent. 

[0137] Except having added the following change, as the example 3 showed, the 
equipment configuration was carried out, and it was operated. Temperature of a 
calender roll was made into 225 Fahrenheit (107 degrees C). Hot melt was 
extruded with the speed of supply of 20pound (9.1 kg/hr)/hour. It has been 
arranged about the gap set as 165 mils (0.42cm) (contiguity location) in the 
calender roll to the mandrel just before supply of hot melt. Polymer ring (while 
width of face is in about 1 inch at the edge of a sleeve and thickness was on the 
mandrel about 1 25 mils (0.32cm), the outlet edge of equipment was approached 
most and it has arranged.) A polymer ring is prepared so that it may contact 
between a calender roll and a sleeve, and a sleeve came to rotate it in early 
stages without manual actuation. The calender roll approached and was prepared 
just before supply of a hot polymer. 

[0138] Although it was the thickness of the Mitsushige affinity layer and a sleeve, 
the cylindrical photopolymerization nature member with a thickness of 1 65 mils 
(0.42cm) was able to be obtained. 

[0139] (Example 7) The following example of what was shown in the examples 3 
and 4 is seamless from the hot melt constituent of different photopolymerization 
nature, and shows how to manufacture a cylindrical photopolymerization nature 
member. 

[0140] Except having added the following change, as the example 2 showed, the 
equipment configuration was carried out, and it was operated. It considered as the 
speed of supply of 20pound (9.1 kg/hr)/hour of the photopolymerization nature 
hot melt from an extruder, and temperature of a calender roll was made into 275 
Fahrenheit (135 degrees C). The gap of a calender roll and a mandrel was made 
into 1 65 mils (0.42cm). 

[0141] It is weight %, unless photopolymerization nature hot melt consists of the 

following components and especially a percentage is shown. 

[0142] 

Kraton1107 (trademark) 72.64 Polystyrene-polybutadiene-polystyrene Block 



copolymer (Shell Chemical Co., Houston, TX) 

LIR 30 10.5 Liquid polyisoprene (Kuraray Chemistry, Tokyo) 

Piccotex(trademark)100S 5.79 Ceresin Wax 0.97 HMDA 5.09 1, 6-hexamethylene 
diol diacrylate HMDMA 3.57 1, 6-hexamethylene diol dimethacrylate HEMA 0.17 
Hydroxyethyl methacrylate Red Dye 0.004 Neozapon(trademark) red dye 
Irgacure651 (trademark) 1.94 2 and 2-dimethoxy-2-phenyl acetophenone BHT 
1 .92 Although it was the thickness of a butylhydroxytoluene Mitsushige affinity 
layer and a sleeve, the cylindrical photopolymerization nature member with a 
thickness of 165 mils (0.42cm) was able to be obtained. 

[0143] (Example 8a) The following examples 8a and 8b show how to manufacture a 
cylindrical photopolymerization nature member from the hot melt constituent of 
the photopolymerization nature which has the multilayer Mitsushige affinity layer, 
using equipment which was explained in the example mentioned above. 
[0144] The example 3 was based and the cylindrical photopolymerization nature 
member with a thickness of 1 07 mils (0.27cm) (the thickness of a sleeve is also 
included) was manufactured. 

[0145] Equipment was changed as follows and the 2nd Mitsushige affinity layer 
was formed on the member. Temperature of a calender roll was made into 275 
Fahrenheit (135 degrees C), except having rotated by 25-4rpm, the equipment 
configuration of the calender roll was carried out like the example 3, and it was 
operated. The member was put on the mandrel, supplying air to a mandrel. The 
gap between a calender roll and a mandrel was set to 1 65 mils (0.42cm). The hot 
melt constituent of an example 7 was extruded in the shape of a noodle on the 
Mitsushige affinity layer which had preceded and was formed. 
[0146] The good cylindrical member which has the multilayer Mitsushige affinity 
layer was able to be obtained. 

[0147] (Example 8b) Before putting a member for the cylindrical 
photopolymerization nature member manufactured according to the example 3 at 
a mandrel, example 8b was repeated except having carried out whole exposure of 
the ultraviolet rays for the cylindrical photopolymerization nature member 
manufactured according to the example 3 for 1 5 minutes. The hot melt 
constituent of an example 7 was extruded on the exposed member which was 
mentioned above as the example 8a indication of was done. 
[0148] The good cylindrical photopolymerization nature member which has the 
Mitsushige affinity layer on the exposed photopolymerization nature was able to 
be obtained. 
[0149] 

[Effect of the Invention] As explained above, according to the equipment and the 
approach of manufacturing the photosensitive member based on this invention, 
the thing which have the thickness of homogeneity on a flexible sleeve and for 
which a photosensitive cylinder-like member is offered becomes it is seamless 
and possible. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is isometric drawing of equipment which manufactures a cylindrical 
photosensitivity member from the sheet of the photosensitive polymer which 
started this invention and was fused, or a photosensitive ingredient. 
[Drawing 2] It is the sectional view of the calendaring assembly of the 
manufacturing installation of drawing 1 immediately after twisting the sheet of a 
photosensitive ingredient around the perimeter of a mandrel, and or (A) and (B) 
had a clearance, respectively, they are taken as the shape of a cylindrical shape 
with the lap section. 

[Drawing 3] It is the sectional view of the calender processing assembly in which 
the seamless cylindrical photosensitivity member formed after rotating complexly 
the fused flow or the photosensitive sheet of photosensitive polymer around a 
mandrel is shown. 

[ Drawin g 4] It is isometric drawing of the manufacturing installation of the 
cylindrical photosensitivity member concerning the suitable example of this 
invention. 

[Drawing 5] It is the front view of the manufacturing installation of drawing 4 , and 
the calender processing section possessing two or more calender roll assemblies 
which have an parallel axis is shown. 

[ Drawin g 6] It is the 6-6 line view sectional view of drawin g 5 , and the insertion 
edge of the calender section accompanied by the 1st calender roll edge supported 
free [ rotation ] in the means for supporting which can move in the direction of a 
path freely is shown. 

[Drawing 7] It is the 7-7 line view sectional view of drawing 5 , and the condition 
of having been expressed to drawin g 6 is shown except the means for supporting 
which can move in the direction of a path freely having been removed. 
[Drawing 8] It is the 8-8 line view sectional view of drawing 5 , and the discharge 
edge of the calender section accompanied by the subplate in which include-angle 
directional movement is free, and the 2nd calender roll edge currently supported 
free [ rotation ] by the means for supporting which can move in the direction of a 
path freely are shown, (A) is in the condition which has a subplate in the 1 st 
include-angle direction about a mandrel, and (B) shows the condition that there is 
a subplate in the 2nd include-angle direction. 



[Drawing 9] It is the 9-9 line view sectional view of drawing 5 , and except that 
the means for supporting in which path directional movement is free were 
removed, the condition of having been expressed to drawing 8 (A) is shown. 
[Drawing 10 ] It is the 10-10 line view sectional view of drawing 5 , and except that 
the means for supporting which can move in the direction of a path freely, and an 
include-angle directional movement free subplate were removed, the condition of 
having been expressed to drawing 8 (A) is shown. 

[Drawing 1 1] It is the sectional view which met in the direction of an axis of a 
calender roll assembly. 

[Drawing 1 2] It is drawing showing the condition of having added the driving means 

turning around a calender roll assembly to a part of drawing 8 (A). 

[ Drawing 1 3 ] It is drawing showing the condition of having added the driving means 

which makes a part of drawin g 6 revolving a sleeve around a mandrel. 

[Description of Notations] 

100 Manufacturing Installation 

102 Cylindrical Photosensitivity Member 

104 Flexible Sleeve 

106 Mandrel 

108 Mandrel Support Assembly 

1 10 Calender Processing Assembly 

1 12 Driving Means 

114 Heating Component 

140 Locking Device 

1 54 Calender Roll Assembly 

1 56 1 st Support Assembly 

1 58 2nd Support Assembly 

174 Calender Roll 

1 76 1 st Journal 

178 2nd Journal 

180 1st Plate 

184 2nd Plate 
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K u/ucomm \z n i^xmn u r v > ^ ^ w-r ^ ^> < 30 

/i-m55:^^tuiE^y-:/^c7)PH^t;i^6W*&xg(7)r«1. ^ 
i-5XS^^I>o 

[0 0 3 0] t,tc. m^i^. Huiss^ijfjxmfi. b:iit>^ 

[0 0 3 1] 40 

[^pj(7)^ffi(7)f^^] i^T. ^mm(Dmm<Dmm^mm 
[0 0 3 2] mi (cti, ^mm(D-mm<Dmmiicm ^ . 

:^V\^^m<%^m^ (zci/pOh) 102^Kit^57^c 
d6(^ag^H 10 0 cDti3£B§«)5fe<Sr^-ro ^cT^Siit^g 10 0 
Jl. -=^>'KWH0 6. -^V K ww^i^jfl^^^l 0 8 . 
;^7U>^>5^*fiSmiZ:<^l 1 0. ^Ib^l^l 1 2. :j3<):t;^'> 50 



10 

0 fl. Hi (^)^- ctU^H 2 co^- KT*®if^^tg-efe 

6o %\<Dm'^^-vx\'^. ^i^^sioon. mx. 
f^. jfm^?5-bco^-r VI 1 6 7i)^btt?^^tb6. 

3t+i*tJf*coRfa4^(D«iT.l 1 Zt^h, yu^^y-ffX^:^^) 

mt^i^nU 1 0 2 ^Jf^^i-5o H 2 Otljf^^- KTti. 
Siita^a 1 0 O fi, |§f*:(7)*/cJi^B!feL/ci^3t;ti«3P4(0 
i^— hiis^^b. :7U=3f.i/:/yu>^ y — :/i o 4±(cb 
-frAyiK(7)i^— l?:^(7)v/-i.l->^R1^if^^3tti^Wl 0 2 

ei 0 0{;i^l&i-5r <Jr;6>-e#^o 

[0 0 3 3] K l^/l/) K l^/l^ 1 0 6 {i, 

(D;^y-::;^i 4 o±(c?f^^^ne^*ttffi«-i 0 2^^ 
«F-r^RfS#tV^ >^ hT*^5o -e^/ 0 6fi. « 
^118. Hi (Dii§§a5l 2 0:}aXXfm2(Dt^m>l 2 2^ 
W-r^o ®5tS^Bl0 0t^. -ett^*nM?^^5^@(7)Rf^ 

5o K U-/^ 10 6 (D^j[^i±^ ^ 5 c m--^ 7 2cm 

-efe>5<7);ei5»^ Ll\ •sr>' KWH 0 6 f^gP^?|^l 
2 4^W-r6Ef^T*fc'5(D:dS*ff^LV\ HK^ftf"^^- 
KT'fi. V KU/H 0 6 filHlte'STIlT't) [Ute 

1 0 6 ;65lHl^prt^T'fetxJ^. 0 An-^^^V^'i^ 
ywi 0 6 i:^tc:[nite-t"^o v Ki^/v- 1 0 6 ;ei>Ieie:^tg 
T*fcttJ^, >^y— -71 0 4fi-^>^KWH 0 6Ojl»9^ 

[0 0 3 4] (^^ffi^^) ^;t^t:i> ^Mi±#^ 1 2 
e^^tt. -^^^ Kwn 0 e^Hil-r^iiJSi 2 8^:/^ 

LT-^i^KWH 0 6<Di^m^l 3 OtC^M^#^^L> 

;^y — :/i 0 4 ^ttt;i?OoT*/c{i-^^^ Ki^/i^i o 60 
i^IS^^^{-»I< <t 9t-LTt><tV\ ^^iE^^12 6 
Ji. EESS^MM^lTcfiM^^l 3 4;6^P>-^>'KWH 0 

^LXSM^tt. }^^U/U^mi 2 4 iCjEESi^M^W 
^"T-SybS^x^^^^V-l 3 2^^(t5r t;65-C#^o iiSS 
12 8(i, K WH 0 6 cop^giS^?!^ 1 2 4 V 
KWKD^j^E© 1 3 0^T% KWWl 0 6 ^MiiL 

MEE#^12 6Ji:. *®i|#rFttJMH 5 , 3 0 1, 6 10 

7^-^^WbTt> -v-^^ K wn 0 6;i»5lHlte'^Hfe7:^S 
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[0 0 3 5] (-r K V K l-'/i^^n 

mSiflci 0 8Ji, />;^i< i: 'b'^v Kwn 0 6co||l<D 

(ciHRprt^tc, 5:»^5o -^^^ Kwu:$mfiAz:«ci o s 
li. -^^^ K wn 0 6cor3^iSffl5^. -ei^ Kwu35S(ei^pr 

r(7):^'^(::H. ;^ y — "i;^ i o 4 ^-^ v Ki^/H 0 6 
{cjgtcb^/c'v^^ Ki^/H 0 6;^)^^^^w <b;i^-C#^ J: 
9 Ku/u^mfl3i«c 10 8 ti-iSgP;!)^<bJIJig|T 

ti. KU/H 0 6;J>^ 1 S\zr^oX^mX'^ 

6 J: 9 ^ tl^ili # V ^ J; 9 Jfe-g^ ^ n 6 <t 9 

8(c»orii:^&^tc^ftT-t ^^fet^SBWi 
y 1 0 4 ^^^tc^iij^tgT-fcSo co^ts^fyfi 

ia:^Lrv^?'c^V\ -^^^ 0 6;i>^ ^<D$6ll8(;i 

^'p^oTBlj^WtC^lbr'^/^V^:^^. ^3fetig|5«l 0 2<^ 
f>-fr^Wcfl^J*i-6^#^cti. 1 04g«5:;6W 

>- Ki^/H 0 6co$*{cft^or^li[)i-5a ■^VKU'/^^^ 20 

ti. KU/W^i^mir^l 0 8{i, -^vKU/HOe 

(D-is^a5^iHitegffitc:^^^-t-6. -<T y >^ 1 3 8 

-r^— ^ft^tty^i:^ 1 3 6 blt^i^S ^ ^ ^i^T'^ 

0 8fi, n KTMi^^ Kl^/H 0 ecomS^S 30 

ihL. rvn-/^^— Kr*fi^>^KWH 0 ecoiufe^ 

^xj^/^fz\±. '^:/ Kwn 0 6co^f£;-r6:^t>L<Ji 

Mc^A^ttX^ttiCctor-^V KU/H 0 6 CD 
[0 0 3 61 (;?7i^vy^sm5i:fr) lou^'^^mmtL 

5 4. ^ 1 (75^mt5i:«c 1 5 6 . ^^.tti?^ 2 (O^mfi^Z: 

5 8 ^:i:{li'1-So 40 

[0 0 3 71 :^Ul^^ti-'j\^miLt^l 5 4t^1S^$)6cO 
;6S$f^LV>o L->^i$^n— /wmAlf*:! 5 4{i. Will 

7 2. U':/^^— /H 7 4, Hi cov'-v-— 7 6 
4b^i:r;^ll2<7)v?^— :^/H 7 8^WL. ||l*5j:t/H2 
cov^-t— :^y^'l 7 6, l 7 8 ;?|5-^tt-^'tt, ;^u>^yu — 
/H 7 4 00^1^0^:05^2 (OifflgB^^^LTV>^, 
v^D-/n 7 4(7)S^*Dj:t>*^^fi4#(cPH^^n?:e 
V\ if^L<ti. #-;^UV^u— 7 4{i. «^3 5 c 
m-'^^je 6 cmCOjSiacolB]— ^7. 5 c 
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(Teflon: ^^ffi^) . iy/Uy<-:^ h-^ (S i 
1 V e r s t o n e : ^m^W) . feS VNfiff^T't 5 

ftfflp^p^fflV>Tff^^i-5. #:^U>'yn--/H 7 4(7)$A 
Hi 7 2 11. flil(D;!t7 7 4(^)tt^l 7 2 <!: 

cofbf^^— Kt-*5V>r. ;^ WVi5^c3—/H 7 4(0^143 
X-(Jm2COt^m^. ^V—yi 0 4^>h. mo. 2 54 
mm (10 ^/U) ^7. 6 2 mm ( 3 0 0 ^ /W) C7)|^S 

\^^^(D^m^L^^\ mm^-Y ^yzf^-^. >^y— yio4± 

[0 0 3 81 H 1 (T^lbf^^— KT'H. :^U^/i$^n— yn 

7 4 ;^ y - >^ 10 4 icT^^eTta-g^+itt-f+^D^n 1 

1 1 5^:^ y-:/l 0 4(7)^i9lc#§:{i'tt5#M{t^^ 

^aL^c^fc(iSfr(03tfi'g't^«-5|Sfi^- M 1 5^ 

>^ y — :^ 10 4 JiT'HSWtci^— (Z)J?:;?^Sr^-r S J: 5 

Wm. LJi.ov-— M 1 5 CO^^^ 16 4^ %M 1 6 6 CO 

FB^(7)=3fi-^o/:ri 6 2^-r-<TSi6^pg#^^^:ir«-r 

-So I|2CD^— KT'fi. ;^ u>'^^3SmS:^l 1 OH. 
^iSllbyh*ybHSf^(7>v'— h 1 1 5$r;^y— :/l 0 4± 

{C#f^(t. (i) iy- M 1 5(7)5fe^l 6 4 ^m^l 6 6 
}i(OWi\^m.t^fi:^^y^t'^^^Xo\^ m2 (A) # 
m , *yhli(ii)v'— M 1 5(Z)^iiSt7)— SfPl 6 8:d5v^ 

- h 1 1 5(753fe^^si 7 otcM^o^tcifi/^Sct 9ic-r^( HI 

2 (B) #^0 . :^U>'^^lim^r:ft:i 1 ofi:. 

[0 0 3 91 m\<0^ni^^^\ 5 ^^l^Silb 
T-^> Y\^JV \ O 6;iiSj^?i-r6ilSS 18 2 ^lil^i" 511 
lo:/u~ M 8 0Sr:ir«ii-5o l^^ttc, M2c7)^mfi 
^flci5 8(^. ^rSrHilbT-^>^ Kl^/H 0 6;iS5iffi 
-t-^iiSSl 8 4 ^iij^i-5|^2(7)7'U- his 4^^{rS 
^KDy'U— hiiSS 1 8 2^XXf^2(DZfl^— h 
iiSSl 8 6H+5>tc;^t<. ^cojg^. R1SiKlS5ttttt 
ifsfi 0 2^?^^i-SFfl. l^lb^^i 1 2;ei5||ico:/u- 

hilKl 8 2^ilLT;^y— "z:^! 0 4^1fi75^'rr ^.ei^T- 

^^tm^m2(D'^}^-hmmi s etrmL.x-^iyFi^ 

/W 1 0 6 COttIS 118 tC»o-C Rl5iKiS*tia5*t 10 2 

^ibJ^^-Tw ;^ UV^o— /U-l 7 4c7):^$*fc 

jmic^yu— h 1 8 04oJ;t;5||2(7P:/U~ h 1 8 4^ 

0 2^mmX^^o itoT. mi<D>^l^- hilSSl 
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8 2^0ctt>*^2(Z>:ru- hilKl 8 6^Mfi)ci-^«it 
Ult^yU" M 8 0 i:^2(75>^U- M 8 4 

lO 0 4 0] mi(D^^X^^2<D^mSL±i^l 5 6, 1 

6 . 17 8 ^lejeeffiJC^ftPi-^^ 1 (D^^^m^MUS 
-r^o ^ Ul^^n--/U%KiL^ 15 4 ^[Hie'^|g(--r6ll 10 

1 <7):^|^#^l^. IiIl:JoJ:U^Iil2 (A) (C^fPAiCjzfp 
m^^tlTV^^o mi*5J:T^ll2<7)^m-a^fls:i 5 6, 

7 6, 1 7 8 ^^^:*rr^tc^tl!i-1-6^ 2 

m-r^o rcoJ:.'5(c:;«7U>^^D-yn 5 4^¥^S;^r^tc 
«^®j^ig<!ri-5^2(D^i^^^fi, |g|l:fcJ;TJ«^2 A(r 

^^^BtCj: «9lll7J^^ttTVN5o 1 0 4 trr^—Zi- 

1 7 4 t(Dm(Dmm^^ iyy\t.. f^||{C5fe3ioT. 112 

^/^i^r-^^o 1^1 ^3i:T/^2(D^mi3i:«^ 1 5 6, 15 20 

8<D{pm?5^— *-^fctii?^;^Ji. ;^ uc^i^^i^^/wi^i^f^ci 

5 4<Dv?'V— :h/H 7 6, 1 7 8 Sr-^V KW^<0^:^r^ 

llll:ioi:r/ll2 (A) Jc^PpcX^m^^tLTl/^ 
/Uiaitflci 5 4<D#^l 7 2^-^^KWH O 

6 c7)|ft^ 1 1 8 tc^LT^yhli^frtcfg^i-S J: 9 tc-T 

[0 04 1] mws^m i i 2 fi. gp^t i o 

fca^fc, -v^-Kwn 0 aoWiHi 1 8(Dj^ffl:j3j;l>*W 

t-fr^oT>^ y — >^l 0 4^Ill5(C:io^/^T^Ml 0 0C7):& 

1 1 2 fi. ;<7 \y>^X2—;\^m^W 15 4 ^0^'^ 

Ttttc^p^oT;^ y 1 0 4 ^^Kjf 6tt*rRi#ft^^ 

[0 04 21 mte^^ti , n — /UigftS^B 1 6 0 ^ 40 
'So D-yuigibi^^Mi 6 OH. ;^:/P^:y hio 

-/wiffl^rf^ 15 4 ^(Eje-r J: 9 (caS:tt P>ti3tffij3U^- 
^^51(^1 8 8T*t). ^Tt^;^; U^/^n— /H 5 4^© 

1 6 Oti. U-V^n— /u;a55:f*:i 5 4 $r^6 0 r p m 
J: '9iS<lEltei-5r 5(7);0>W^ L< . AMWl^ 

fi. ^1 5 r pm—g 0 r p nKT^ffifflX'^i? So Tfefi-^ti 
u>'yD— 7 4 t-^^ Vi^J^l 0 6±tc^ 
i^$tifc:^y-:/l 0 4^(Dr^(cfe5<i:^, %m^mi 50 



5|S|-;65:;f7 UVi5^n— >'Pffl3tf*:i 5 4 y 1 0 

4tceitU. cn(cj:i9:^y->^i 0 4;!l5(HlKi-So 
V KU/H 0 6;ii^[H]eg?i{;i^i#$nTi/^Sm'g'{-ti. 
15>:(c-e>' Kwn 0 6;^^;^ y — >^l 0 4 ir^tclniei- 

So 

[0 0 4 3] ffiS^^d. 

7 4 y-^1 0 4 <?:t:ig^/tebT:^ u^^^n 

— /wi 7 4<^i(]#;&5>^ y — :;^i 0 4 0IHIte^-^^f-rs^ 
r% ^fNiir*>^ y— y 1 0 4^[E]teLTt>J:v^L. r(7> 

^itil. ^m^mi 1 2<7)-gCt#;tTt> xy- 

>^ 1 o 4 (Dwm<D^u^mm'th—mi^it.. >^ y 1 

0 4 cD^feii^coJi <9 diaH^tbfc^^-^— K^:^c(ifi'g' 

h y :y y 1 0 5 T'fe ^9. ;^y— ^104 <D9c^^^:^ 
l^>^»»t351 lOtC, Il|l<D&;Ji^b*t-l^;i»^oT#^$& 
^tu/ct ^(CJ?^ y 10 4 /u 1 7 4 t 

CO Pel (DliS :¥ :y lE ^ tc ^fc ^ tt 5 J: 9 -r 6 o 
[0 0 4 4] ^tt^^l 1 2tl. n 

1 4 0;iisr>-n ^y^^— KcO^'&tC-rV KWH 0 6 >^ 

«1 4 6^^^LTV^Tt>ctV^ -^>' KW/l-iE»jait 1 4 
6f^. mmy-V 1 5 0>£rIliei-Syh*^)(-SE«^ttfci^ 
— ^milf*: 14 8 ^W-r 6 ^ <b,;^^T*# So -</^ h 1 5 2 

^mmy—v 1 5 0 <>r-^^^ Kwn 0 6 ^(orBit-?i«9. 

^m^i*:i 4 8}0^iE»i^tL/c:^#(C-^>'KWH 0 

^ — l^^. y 1 5 O^^J:t;^-</^h 1 5 2(7)#t?i9t^ 

ffiv^xt>«t</\ -^:/Kwi^igKj^«l 4 6(i. -^i^h'u 
/H 0 6 <7)>^ y — >^ 10 6 JbO^fefi-g^l^^-Jlsl-tD^ffiilS 

(^ffitDiE^) u:^yx:i—/ui 7 4(DmWM& 
ffi(7)SS) ^1^— iCTt^s J: 9t-. -^>-Kwn 0 6^0 

[0 0 4 5] $*:^rfi]«^i()#^(i. ii\^i^^ri-,vmL^ 

15 4 (Oti 17 2 > K 1//^ 10 6 co$6l| 118 tc:^ 
Lrfflf^LTl^S^^-^tCtici— yUgibSlfil 6 O ;ei>1tfiJc 
brt»cJ:v\ U'>'yn— >ru|a5i:{*:i 5 4(7)|ftl 7 2^ 

-^v Kwn 0 6<7)$ftMi 1 8^c^ur^s#^^tlTt^s 

a-g^. lS5t+i?J< y -^^t^^fi. 7 4<Difj 

t^:^ y — >^l 0 4±{c(ft^55'D(^);/3i: ureiSL, :i 
n(-J:D:^y— yi 0 4^'e>Ki//H 0 6(7)tt^l 1 
8tC?'r^oriil5tC:fcMtSi^® 1 0 0 (Diam^^ii^-yX^ 
fti-So UV^D— yw#£AZ:^*:i 5 4<7)*ft 1 7 2;55-^>' 
KU/H 0 6(7>tt«|l 1 SJdliUT^l** -'*l)2* 
Urv>s^, ;^y-:/l 0 4{w+^;tc»i#^-^x.Sri: 

[0 0 4 6] :z<r>\\f^y)\z.^fz.\^z.f\.\z.%Vi7LX^ W:^f^ 
^tfj^^fi^ ;:^y— y 1 0 4^fc(i;^y— ^1 0 4joJ: 
V K U/W 10 6 ^-=5^ K U'/L' 10 6 (7)$^^ 1 1 8 
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# ^ X. 5 CO ^f^^-r ^tL^\zim¥m^m^z.fi:^-tt^ 

til 7 2;ii^-^V KWH 0 6(7>tt^l 1 Sic^^fT'^o 

[0 0 4 7] ^sfev^r^ ||i(7)^-K-cji> mm^M^\^ 
Un<Dmtii 1 3 7!isjfai«7-f 1 6i)^h:^^iy^^ 

u>5;^y-yi 0 4i:(or«itcw*&^tv5o hk^^-k 

TMi. ^fi^tttffill. *^4. 5 k g/h r-*^5 5 k 
g/h rr% ¥i^@*^Jl cm(7). -^W^.^Rtt4^?f^iytr* 20 

tiS^SIlLfc'V— h 1 1 5ti. UViJ^a— /H 7 4(D— 
ot-e>- KU/i^ 10 6 \Z.%n^tl^>^ ]) 0 4 t(D 

^0. 2 5 4mm (1 0 ^ ~|(^J 7 . 6 2 mm (3 0 

1 1 a^fcJi^^Lfcv-- h 1 1 5fi. ^ 

9 o*c-j^i 8 ox:(Dmm(om.m-<^m^^ti^o ^i^i^ 

— M 1 5 fi. ^?Ur'W^^tt6o 30 

[0 0 4 8] :^ Ul^yu—jl-m^i^l 5 u^/um 
fbSSBi 6 otCct >9lHlte$n^o ;^i^v^n— /H7 4 

— /wM^ft^i 5 4<Di)!)#<^;^ y — y 1 0 4tc:'(HilL. :i 
4x(Cj;oT><.y— y 1 0 4:j3j;t;^^a'^ttW)|sf^, 

K wn 0 6 118 (o^m^Wi-^}^ m 1 

e;^[^) tc^gji-^o D-/nmfiSIMi 6 0(i;^uvy 
p-/um:if*:i 5 4^(fiiKL. ^fi-g^iiW^^iiMbr 
^ y 1 0 4 ±rQ%'K^\z-'^(DW-^ ^W-f 5 J: 9 
-r^o m^^^^Vi 10 2 (7)il{3t4^(7);^ y 10 4 (O^ 40 

mfe^CiOm't 1 0 2C0^j^M<t u — ^ 1 7 4 ^(D^J9ig 

-Cfi, x^^y^^u—fv 1 7 4 i:;^ y — :/ 10 4 }i(r>fi[(D 
5 4<7)ilj§^;^ y — y 1 0 4(c^iiL. lEl 

2 (A) ^^xy^ (B) (c^-rj:^(c. ^a-g^ttw**^^ 
y->^i 0 4(O^H(c;^iri^{c$p>Jc###(t5o M2 
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n^m^Pc^. iX- h 1 1 5(7)iCa5rHl(0:¥-\''^>^l 6 2 

[0 0 4 9] ;57U>'yn— /H 7 4 <0|A^ 1 7 2;0>-^> 
KU/H 0 6(7)#|Sl 1 8 tC^LTM^H-TV^^^'&J- 
;«7U>-i$^n— /H 7 4 .h^^ y — ^1 0 4h(Df^<D% 

m.^^¥i'f\\t%fz.^ -^VKU-zH 0 6 CO fin 1 1 Sdfp' 

oT$ft:^f^ (m 1 c7)^^^Dco;^f^) tc><.y— >^i o 4^ 
Ki;^>L. v'-Au::^Rl^4^®7fettSi5«l 0 2^ib-frA/#t 

U^-^d— /H 7 4CO|ft^l 7 2^-^V KU/H 0 6 CO 

W«^l 1 8tc:>PfLT{g,f4^it6fc*!>tc. 
1 6 Ot'^iO U>-yt3— /UjjaVEflci 5 4^[HlteLTV>-5 

r^l. i^«3SI® 1 1 2 coiE^^ifjS^M^aN y 1 0 4 
^^^-Ku-zn 0 6<ott^i 1 sicf^oT^ibb. rti 

tCjCoTv'— AU>^R1^4^i!5*ttSl5Wl 0 2^^-frA/4^ 
[0 0 5 0] ^3tt^^Wff^*ynir;^corHl. ^JP^I^^W 1 

[0 0 5 1 ] ^2(^^— Kr\ ;^ u>:^^SMaz:^;0^^ 
Ul 0 2 ^-ry KWH 0 6iCfp^oTtt*-r^tC^l(iL7te 

v^^^. gpw 1 0 2 coji^^Ktom. m2os:it^^B(i. 

;«7U>-yn— /H 7 4^gP«'l 0 2(Dj^mmt>hMt\^^ 

^5t-^ibi-5yb26(;iIiS^n6o lf^v>T\ ^1?i-i0 2 
i^J:t^^y-::^l 0 4fi. #^^IIT% ^fcJili;^r^^i<j 

[0 0 5 2] dl 3 (i. -7 >- K U/l^ 106 (Om ^ l-^^gffe U 
yh3tfi-g^+i*t3pl'COdfctb 1 1 3*/cJiiS3ttt'>- M 1 5 

[0 0 5 3] itm^m^Pcio2t^'^&-^f\.ti'ik. s^a 

lOOJi, $btC^>--i>.U>^3ta-&-t±gP«-*3^c(iSl 0 

2^. — StC— :^^D<^v^— 

fcf;i® 1 0 2±^r^^t6ycl*^>^cfflv^-5r i:;6^T*^^o ^ 

(D^o^^m^\^\±. ;^u^^d-/h 

7 4 ^><.y— y 1 0 4±j:iUE(;ife5^i^®i:<7)ra<^KBI 

[0 0 5 4] -oo3tfi-&ti)i 102 ^^r-rs v-—^ 
;^<oRfif:KiS3tl4Sa5«-j^. 1 0 o 1 ^r^i^ 

8lr'?f^^i-5r i:;ei5r'#6o ^Jx.(^. :S:^;55^4 5. 7 
3 cxtiXW-^t^m^ 7 ^ yu-cov^—^ u>^T*Rff i^co^7l6 
ttgi5*t 1 0 2 mm 1 0 0 1 <D^- K-e»f^ LT 

fi. ®j»L3tpfefi-g^tt*tJ|SfCO«tL*i. ^9. ScmCDB: 
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n— /H 7 4^^, ^7 . 5 18 c m(7)^^^^ LT. ^ 
2 7 r pmtrlHlK^tb. 7 4<D^1 7 

2fi-^^^KU'/H 0 60f6^1 1 SfC^LTl. 5° (D 

Wi-^-f. 1 S 4 ^/l^(D^^X\ ^1 5. 2 4 c mCOijJicO 

^n— /H 7 4fl. ^^7. 5 18 c m(7)^^^* LT . 
^3 2. 4 r pmT'lHl^^^X. J!jPf|R§P«l 1 4fi/ :^U 
V:^p— yKDiJI^jlffi^iii^l 2 I'CJcjljp^i-^, 

[0 0 5 5] [ 0m^j:mmmi m4--mi sa. ^mm 
\cMft^^^iy(Dn^ 1 0 ol}mLtih<otL^fco 20 

[00 5 6] SJigilg 2 0 0 ti. >^ K U/l- 2 0 6 , 
> K 2 0 8,:^ UViS^^^fi^cflc 2 1 

0. |g«j#^2i2. :fo^J:t;^:?infigp*t2 1 4 ^^Jrii-r 
5o ;(jnf|ft^lt2 1 4i±. mi itcat j;<7]^$tt6o 

[0 0 5 7] (-eVKWU) K WU2 0 6 fi. $|l 

miOiSa5 2 2 0*3j:t/|52c^iSgI52 2 2^^-r 

5o :i(Dmmmxn. mi:^^xf^2<D^-h^x^m\. 

e\zni.xmm^^x^^o ^vKwv'2 0 6«, p^gp 
mm2 2 4 ^m^i-^o m e ^#Bs,i-^ - 30 

[00 58] (^^JE^^) ^^jE^^ 2 2 6 (i. 

>2 3 2^:fl^UTI^g|5^^2 2 4(^^^^^*& 
L. -^^h^UJl^l 0 6\H(Dm^2 2 S^lfri.X^^ 

m< ^o{z'r^rcMcwfhtix\^^^o ^%m^^22 

en. ^mnWFms, 301, 6 1 o-^tc^^$^x;fct> 

[0 0 5 9] (-^ >' K U/W3tmi5i:«5:) :y K 1^/1-5^1^ 

2 0 8 fl. ^ K l-'/U 2 0 6 con 1 2 2 0 40 

-r^KWW2 0 6(^)lH]K^^ihi-6@^^mi5i:f*: 
302, 303, 304, 305. 313 X^^-T^o 
-e>' KWU^«pm5i:f*:2 O 8(i. •^>'KWl-2 
0 6(7)|?2C7)^^2 2 2^f5^^ti-5. ^ift'5T^*fcfit& 

^?^X'#6^itft:^w-r^a w«isi^f^3 0 6ti. 

ffi3 1 0tC^«p$^xTV^Sf>'3 0 8 CO^ «9 ^l^HI-t 

5o ^nmm3 1 on. y\^-j>^3i4{zmm^ti^y' 

h 3 1 2(;i|SS$tLTV>5e nri[l5:«Ffls:3 0 6(1. 
Jg|HlLr-r>^ K WU2 0 6COm20iS8gU2 2 27)^^im 
5o ^®Jc?l^;S$ixfc^5tetta5«-2 0 2^ so 
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W"t-5*/cfi*$?:^v>>^ y->^2 0 4^. 

"9 A^x^fcflyt ^ tiirz t f)^X^ So 
[0 0 6 0] ;?7 u v^^smilz: 

^2 10fi. 3 0CO;j^? U^'i/n— /U#li:j*2 5 4, Hi 
(D3tl^ffi5C«s:2 5 6. *3j:tJ^m2(7)^itm^«c2 5 8^ 

[0 0 6 1 ] EI 1 1 fl. ^U>^^u—/\^m.^i^2 5 4(D 
oib<D—^<Dmmmxh^o ^:*l^>'yn— /uMi:«s:2 
5 4{1. WH. ;?7lx>>$^i3— yW2 7 4. Sl«Oi^-v— :^ 
/i-^/cJ15^SP2 7 6:JoJ;t>*ll2(7)i^^— :h/u^fc(«Sl5 

2 7 8^^L. m^3i:t/||2c^v?-t-"^/l-2 7 6. 2 
7 8;i5:eix^n. :^u:^yu—/U2 7 4<DmU^^W\^ 

rv^-So #;^7 71x2 7 4{1. 6 3cmCD:S:$^ 

1 0 cm(OB:^^W-r5o ^*ti«-**;5^;^? 1^:^^/ 

a-/U2 7 4t;i3te«-r5c7)^|»jl:-rS7ti6(C, 
0-/1.2 7 4(0^il®^;l»V^^3te^^4® 3 l 6;6>IStt^ 
tLTVN^, ^3K^*i4e3 1 6{1. v/yw^— h — > (S 
ilverstone: ^^^^) T*JF^^$ tLTV^So 
v?^— :^/U2 7 6, 2 7 8fi. (ft-^ (fn — >^ayi5^) 

3 2 0(7)-<r y >'>/3 1 8tciHieg&ics:^*^txrv> 

-So iiSS*/cJl^^l^3 2 4{iv>-\'— :^y^'2 7 6, 2 7 8 
[0 0 6 2] '^l(O^Wm.iLW2 5 6(1. Hi CO:/U~ 

h2 8 0i:, ::,(D'm\<o^^—V2S0\z^m^tiX^ 
:^f^^i(j5:«p3^e3 2 6 ^tr^^ffi-rSo ia6flll|5(Ot5 

2 8 0AP{Ry?r. ^::^f^W«J^^^SIM 3 2 6 tclH^Sffi 

e^r^-To ^7fl. lasOJif^ 7- 7j®{Cftio7t^«»r 

©UlTfc «9 . ^*r^^«J^^^SB 3 2 6 ^1^* L/cJ^^ 

time ^l^l^-efc-So Hi<^:7^^'- I- 2 8 0(1. ^^-K 

WW 2 0 6 l^^5it;5€>iiSS 2 8 2 ^W-r 5o iiSS 2 8 2 

(1. ;^ /P|liz:^*:2 5 4C7)H 1 t7)v^-\'---:^/W2 

7 6;6^^^il^2 8 2 ^ilorMU^S:ii:;C)^r'#6ct ^ 

■5r»i3^i^i^B3 2 6{lHi<^:^i^— ^ 2 8 0 i^>'t/ 
n— /l'^lVz:f^2 5 4 ^or^lJ: »9t?L5Hl<^>^l-'— H 2 

8 OcOAPftiJtC^ttSr t;05X'#So 

[0 0 6 3] m^\^-^m%nmW 326 (^)-?:tt-?:*nH> 
;^|^yn 3 2 8. m\^XXf^2(D^y^y 

3 3 0. Hli3j:l/H2CC)v'^:7 h 3 3 2. tt"^ (t'n 
-r^0 5/i5^) 3 2 0. ^Kjia-^^i^frS 3 4. 

v^^>^ h 3 3 %^X,XJ^7.^ y:f^—^ 3 3 8 ^^ir^l-T 
60 '^n':fr:^y^ 32^ t^l:id^Xjm2(D^^^y 
i^f^3 3 0H. mi(O^^—h2S0<DW^^ (ilSS) 
3 4 0 ^^L-C^aC^ybflTK/w h^^^t'tcj: «9H 1 <^:^t^ 
— h 2 8 0(c:@:S^nri/^5o Hi:Jb*c}:t^H2(D>/-r :7 

h 3 3 2 ^J^7'a-/>5' 3 2 8 iHl^Bj:t;^ 

m2(7)v'-y :7 hs:i^«c3 3 0 t<Dmz.m't^iry^x\^^^^ 

#■^3 2 0(1. fpTn^O^— 0(7);^ U^^^n— /U'aS:«s:2 5 



19 



(10) 



f^ff^mS 2 0 9 9 2 8-^ 

20 



^m-r^o 2 ofi. ^miA-^^m^s 3 4tc^« 

^m$^-^^nmtm i :fb^<tu^i^ 2 v^-v >^ h 3 3 

^^^^*:3 3 4{C^'^Lrv>^^C{^tv'^ h 3 3 6 ^ 
[ElteL. rcD|£m> ^i!l5:i^-&3 3 4ioJ;U^^10v?-Y 
— :?->'U2 7 6^-^:^ KWW2 0 6 (C^ L-C^:^r&](C^l!j 

[0 0 6 4] ||2(7)^mi5if*^2 5 8 fi. ^2CD>^U~ 10 
h 2 8 4 . ^mJl^^m^mfii^':f'f L h 3 4 2 . ^ 

J:t;JS2(^S:i^f^pr»5:**3Se3 4 2^^A{ii-So ^2 

(7)^mi^f*:2 5 8fi. (A) ^^Xl^ (B) . gl 9 

:fDi:t;^Eil otcp^ic^^nrv^So 

[ 0 0 6 5 1 H 2 (Omi^-^m^WmW 3 4 4 f^. ||1 
cO@;^r^pr»)^Jt^g3 2 6 irf^-T'fc^o L/0-L/^;6> 
ib. m2<7)@:^r^«TilJ^1ta^®3 4 4ii. 

3 4 2 tcj^gc^tl.. h 3 4 2<7)Kil?L (ii 
i^) 3 4 2^^Lr;tai:^fcti;J^/i'h/.c^*tcJ:i9@^$ 
tLTV>6, r;h.fi. HIS (A) *3j:t5lll9tCftt>ct<^ 20 

[0 0 6 61 1^1 0(C;^$n^ ct ptC. |g2(0>^U— h 
2 8 4(1. ^/l- h 3 5 0^§:Jt5lii^(O:SS;^t^:y h 3 

4 8^#L. htC-t^>^y^U— h 3 4 2 112 
<Dr h 2 8 4 LT^>5r (D^^S^^f^-Cif gc-T^o 
1^8(1. [l|5(^)t5(^8-8j||(Cf&o}ti^af&rffiI^-efo 

;'57 uV:r^ll|l^t^2 1 0comPil'J^> ||2cOy^u 
— h 2 8 4 (LV^Tfl-^^^ K W^2 0 6) t^^UXHl 

<?)^lSffiB(c^«^tt^^ff:^rR]Wi(il^::?^:7^U'- h 3 4 

2 i:^tc«LTV>5o [18 (B) (1. fkm:^\^'^m^y 30 

h3 4 2;55. -v^ K 1^/1-2 0 6 tC^LTlgKD^I 
Sffie-e^2<7)>^U~ h 2 8 4(;Ht«$ttTl^'5J^^ 

ms (A) i:!^— T'$>5o r<DJ:9l-. m2<D^^ 
^^z:®T'{l. h 3 4 2{i||2c7):/U- h 2 8 4 

l;i^LT[HjfeL. h 3 4 2;0n ^ 1 (7)^ffiffi 

gtC^LT. K WW2 0 6(7>^ffl$rjl:^ffi](cr^Rg^ 
^3V^TiBS^^^TV^5o f-^^T'u— h 3 4 2;05^2(D^ 
Sffigt-feS^-g-tCti, ;^U>ya-/Ha^f*:2 5 4(7? 

6o 'fy-y\^-h 3 4 2^>^i<Dnm&m\^h^m^i<c 4o 

Jl. /Ujia^fls:2 5 4CQ(tt^-^>^ K W^2 0 

6(D#«||;i^^fT*fc6o 

[0 0 6 71 h 3 4 2H. ffie^^^t'^-S 5 

2(c:J: fr)^2(D:/u— h 2 8 4{;i^«$ixTv>5o ftfi 

^it>t''>'3 5 2H, ^20:/U— h 2 8 4tC^fi^$n. 
l^yy^U— hS 4 2<D^SI^S>^n h 3 5 4tcSA^ 

[0 0 6 8] ^2C0:/U— h 2 8 4:}oJ:l/i^yy^U— h 

3 4 2(1. S^JLfciiK2 8 6, 2 8 7$rWL. 
iioT-^V KU/W2 0 6;6S5£^£Lrv^So 1^2 (7)7"^— so 



hiiSS2 8 6 4oJ;t>*-t^^yl^- hii8S2 8 7 |l-f-5>t:i:fe 

3 7 4;0^iS^ti^W^-^> KWU2 0 6tC^p^oT||2C0 

hjlK2 8 6:fcJ:tJ^f->^:ru~hiiK2 8 7 
tbr*^. ^ 1 (7)^U— h 2 8 04^J:U^||2 (7)^1/— h 2 
8 4(7)rBl<7)^Eg|ct '9^#v^g^^Wr6RfaiK^S7fe^4W 
[0 0 6 91 (^ib^^) igtb^^fi. rj-;ummmm 

2 e Oi)^hfJ:^o HI 1 2 9 — /u,|Eltj^g 

2 6 OH. Ul^yu-';um^^^2 S 4<D^2<D^J^ 
—i-/U2 7 8±<Du—/U;^:fu^^y h 3 2 2 ^. MW):^ 
^xz^V h 3 5 4 i:. iEi(j;^:7^n/r-/ h 3 5 6 ^0^12 

7.^X1^ y h 3 2 2*5j:T/igl!l^>^ni^5/ N 3 5 6 

#»Jt^tt/-cig»)^::ii — V3 6 0 ^^^{li-6o 7^>'i/ 

3 >i^M3 6 2;ei^^Jt^;txT:fc^«9. CltLH. Rf^iK^f^ 
;^3g|fi3 6 8fcJ;o-r#^^ttTV>5 (HI 1 2 T'^ti-lHl 

hy^>5r> h 3 6 6jc^e^nfcr-r K 

^ — v?.:/t:i>^>;/ h 3 6 4 ^WL. ^9^SI^3l- 
>'3 6 0(c:MS<^7":/v^3 v^4-x.Tv>6o 
[0 0 7 01 ll4ioJ:t5Il5tcMoTlft^i-5 !^») 
#^2 12«1. ^ ib^--^^ KWU2 0 6(Dti^{Cfp^oT 
;:^!i-::^2 0 4 ^^©li-^rcd^COa^^l^jJSM 3 7 4^ 

#-rso MW^mmm^ 7 4 ji. ipsi^-^?' 3 7 8 

3 7 6^:^{l-r>5o 7':yi/^/:r/l'r-i^3 8 0 

jl, y ^~i/i':7 h_h{cfstt?>ix. ^vKi//^2 0 

6 0jlffi«Cj^:aUT4o*9 . "^^^ Kl^/V'2 0 6(c:?&oT;^ 
y— :/2 0 4^/'c{l;^ y~>^:7^:yi/-Y--2 0 5 ^Jfi"^ 
/cfl§l<o HI 8 (A) (C^i-J;^t-> ^ny'^^y h 3 
8 2(7)i^§i5(;i^'&L-CV>§-<Ty Vi/3 8 4.{1. ^lltW- 
-/W3 8 6±(:i^^$ftTi/>5o iHi^r^^^^-^ 3 

7 6 . Igfb^— ^ 3 7 8ioJ:TJ^3^l^l/— /1-3 8 6 ^ 

h 3 8 8 ±{cmfhixX^ «9 . H 3 

8 8H:7U— ^3 1 4l,cmi-htlX\^^^o 

[0 0 7 1 1 HI 1 3 {ZTsk-tX 0 tc. 2 1 2 fl. 

||1<7)>^U— h-2 8 0(DAPmiJ(-^ttbttTV^^;^y — 

:j^igi^jSiB 3 9 0 ^ jrii-r^o ^(o:^ V -ymm'^m s 

9 0(1. mWi^ms 7 4:^>:^V—y2 0 4^:^i^:yif^ 
S#l^<*2 1 OtCt^;6^oT^®J-r^^JC. ;^y— ^20 

4^-^^^ Kwu'2 0 6<Dj^»9(c[Hite-rso ^y— 
s^B3 9on. mW}y—]) 3 9 4^m^i-^fzi^\,zmf(^ 

^tLX\^^^'e—^m^i^3 9 2 t. 0iJx.(^. 

— h 2 8 0 iiC^ifl- btifcf^^:^^ y h40 O^Siii"^ 

7K/Uh3 9 8^:frLr>^7>< KWH^J-^(t«bnySir>< K 

y 3 9 6 ^. mmy—u 3 9 4*5j;u^r^ 
->^-y 3 9 6ic#ip]^ttfc-</wh4 0 2 (t^w-r^o 

XN>- hvi-4 0 4{ir^ h'y—zf—D 3 9 etc^-g^^ix. 
^^v- K/^4 o 4 1 3(7?^RiF:^r&]ffi^'r*?j^Lfcf4a 



(11) 
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2 1 0\cWA^tlX\^^^\Z^])—^2 0 4i,Z^/l^h 4 0 

2 7^mmL. ztiizx^ ^v-y2 0 4:^mm\B}m^ 
/^>^K/W'4 0 4^m'rts r-f y 3 9 6 

h4OO^m^nhX7L<D^ftn0i^Wi{^Lmm 

[0 0 7 2] wp^^w) hi 1 1 {^m-:>xmm'r^ t . 

6o ;(nifila5«-2 1 4<D^mt. rf'y^yVZl 0(C|hIK 
^Bg{c^^^tirv>5o ::/^>5r:y b 3 7 oti. @::^fS]nT io 

ft^l^^i^^M 3 4 4 <7)#»jtt-^^«p«s: 3 3 4 tCs^tt 5 
r ^;55-e§:5o mmg^«c3 7 2f^. MmW^2 \ 4<nWi 

[0 0 7 3] [Tfefi-g^tti^rw '>^mnxm\^^^^x\i^^ 

r^lfifi o^t^ (photopolymer i zabl 
e) J <tV>pi§'6j{i. ^'m.^^^f^ (p h o t o p o 1 
y me r i z a b 1 e) fo^ V>t^^^1S"^t^?:^ (p h o 
tocrosslinkable)^ ^ fcfir^^^'^tf 

-h<Dmm{^mvti±x(D^m^mmm^^mm^cm 

V (Chen) h(D^m^n^4, 3 2 3, 6 3 7-^. 
i//U>y:y-^^N— (Gu e t zma c h e r) 
ff||4. 4 2 7, 7 4 9-^. ^3 J:U«:7 :n >-y^— (F 
einberg) h(0^m^W^'^4, 8 94, 7 4 9-^ 

[0 0 7 4] h-r/^^^^f^, (7)7^ y -^T' t> 30 

>i<y-^<^^i;'g'fe-et>c):<. TKti. StKI*. fe^v^fiW^ 

Jl^^SJc-r^^W >'^fi> TU;^ (Al 1 e s) 
fF3, 458, 311-^; ( P o h 1 ) (D^m^^ 

fF4, 4 4 2, 3 0 2-^ ; t^^^ (P i n e) <D*|l#f|= 
114, 361, 6 4 0^- ,^ y (I n o u e) h(D 

*Pij#ffl|3, 7 9 4, 4 9 4-^ ; :/n;?^=2 r> (Pro 
skow) (^*I1#I^M4, 177, 074-§-;^n>^ 
=iry (Proskow) (D^m^W^^4, 4 3 1,7 2 40 
3-^ ;:}SXXf^:i—>:^ (Worns) c753<^S4#f^^ 

4, 5 1 7, 2 7 9^'{zm^^^tix\^^ho ^mmmm.i^ 
ii\ yz^u^s 1, 2-n^vy^i^=r.i^^ 1, 4 

(Chen) <D^mWW^m4. 3 2 3, 6 3 6 ^ ; 

(Heinz) h<Dh<0^m^Wf'^ 4 , 4 30, 4 so 
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1 7-i- ; :fcj:t;^hy (To d a) b C03it|l#rF|| 4 , 0 
4 5, 2 3 l-§-Jcr?i^$*X-CV>5:/D5.i5^^fi['g'#:^ffl 
V^Tt.J:v^. ^3le:tte(C/>;:c< ^ t 6 5fi 

[0 0 7 5] :^mmxm\^^hti^y<^>^t\^^ox^ 
m^i-i. yv^v (F r y d) ^(D^m^ff'm 

4, 9 5 6, 2 5 2#i;ira^$tL-CV^5o 

[0 0 7 6] ^m^i±m\^. m—(D^y'^xh'^y'^(o 

(— iR«iS-ti*^3 0, O O O J:«9/h$v^) (T^^^i^l/V-^i 
6 t)<7)T-{^?:^V\ $f^U<fi. ^^^35 00 0 

<7);J^y yu^cDTiJ^ y h^fcJi^ y 
^yfe-5VMi/j<y:n;^^/U^, «?iix.ll. 1, 4-^^^^ 

v^::^— yl-v^r ^ y 1/— 2, 2 - yP:7't3y^ 
>iyTi^ y h ; T/U'=3(^U:^i/y /^Sl. W^it. 

huyxn fu^^^y 3— /wv?r ^ y -y^^^i^i^^ 

y l- — h ; b y y ^ C3 — /u:/ ny-? V ; m h^Mb h y 
y ^n— /u:/nx^:/ ; ^>'>$^:iiy ;x.y h— /u. 0yx.t^. 

^v^^y ^ y /i. h y r ^ y h ; v^-o-^z^y 

^f^i^(DT^ y h*3j:t/y y h^^Sf*. -B^j 

^{-t. y':^ =^—/^^i^r^ V i^—h. 2, 2 
-i^ (p-t Kci^v'>^cnr^/W) 'y't:ty<:^i^T^ ]) i^ — 
2, 2— (p — t Kci=^v:7 3i^yw) :/o/"?>'>? 
^^^yj^^j.^ ^y ;^^i-'^^/^-2, 2->^ (p- 
t Kn:¥ix>'zii:=i/u) >?'T3y^^^v^7<^^ y is J: 

tJ? 1 -y ^=./U:r.^u:y-— 1 , 2 - v^y y l- 

^y-eScO^ifi. (Chen) <7)*|li|^f»^|| 4 , 

323, 636-^. yV^h^ (Fryd) ^(D^m^n 
m4, 753, 865-^. ^y>yK (Fryd) ^(7)* 
ll4#rF^4, 7 2 6, S7 l^^^Xfyr^^^-^^—^ 
(F e i n b e r g) 4 , 8 9 4, 3 1 

5-^^c|Ea^^nTv^5o ^y-^ti. 7t«-g''t4®(0?:e< 

i: h 5mS%^*'$*x6(^;iiW* Lv\ 
[0 0 7 7] 3fe^^?PJi: bTfi. {b^iStC^S/C i^S 



(12) 
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TMiit^mn. 1 8 5t:J^TT*#ftl-^Si4T'^Si£:^^7Ji5fe 

/y>^St?$>So ijfji/^^CO^J;^^ >//^:y:y-^:y^^- 
(G^uetmacher) C7)*ai#fF|g 4 , 4 6 0, 
6 7 5-^jt5j;t;^:7ai>r >y<--i^ (Feinberg) h 
<D^m^n4, 8 9 4. 3 1 5-^(CfB®$*LTI/^-5o 3fe 
P^^^^Jfi. ^fefi-g^l^m^i^f-O. 0 0 IS 10 

[0 0 7 8] 5feS^I4SJl. ^M(7)S«^W>:ei±®(c J: 19 

[0 0 7 9] -^MMn. ^y:^h-^<Dy^/l^M.mm.\±^ 

rjy<yy ^ -.mt^^V i^^y-m. ^J;tJ^. ?^ 20 

; ?}^y- a-7«^/^;^^u>' ; a ^/^^^^'>'- 
'^ras'jfi. ^J-T-a^i^^s 0 0 0 j:*)/h^v^?K(t:-efe 

5;^^ ^3 0, 0 0 0^X(D^^m(Oi^<DX'h^^\ 

^^»<oprffi^Jti. ^3 0, 0 O 0 

-h] <D»-&. ytm^i^m^^. ^20-67^/1- (0. 
05--0. 17cm) (om^ ^^-t^o m^y^— h 

100 — 250^ yl-(0. 25 — 0. 64c m)^ 
[008 1] (3tS^14jfaj*#?cD^SS) ^tfi^tt® i «^ 

Si-^(7);5S»^ Lv\ ^14. m.^^ *5J:t>*5i§(7) 4o 

[0 0 8 2] (ffii3g$tLf:i5feS'&i4lF15m-^R1S4^>^l^ 

T'^oTt>J:V>U. ^^iRpff^S, 2 6 2. 2 7 5 -^(C so 
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t)cfcV\ ^ (Ch amb e r 

s) b<7)*@i|#fP||4, 4 2 9, 0 2 7-^ioJ:U^y:n/U' 
^>' (F e 1 t o n) ^(On.WM^m^'E.'P 5 6 8 
8 4 1 -^tc:|E«c$ti5i: ^(omx^f^^VXh^ 

n"p(^ rsp>^j m^^^. it^mi^^m^ty^xm^-r^o 

um:i:m^v^j:^\ wcMm^mmunxmt>tix\^-fj:^^ 
T*#6o tcf'm^j:^u^m'^tii±^^m (uv) Mco^^tj^ 

:y K^>:7'^cf^''^^tf 5^^;6ST'#>5o m:h^m^J:VV 

fi, Sylvania 350 Blacklight 

-^itn (FR 48T12/35 0 VL/VHO/l 
8 0. 1 1 5W) T% ^7feCOifi:^&S;65 3 5 4HjS:X^ 

[0 0 8 3] <b:^«S#SB#F«1*i. ^lta<7)5^gioj:r/>^ 

(3. S'-isscm) <D^mxm^^^ht\^^o mtu^ 
•b. 1^2 ot:-^3 5t:T-^^^. 

[0 0 8 4] t^^3fect «9 . 7fefi'g'i*lH5|t(^ft:^^--(7)-r ^ 

ttSo 3ta5p"p mx.\'^. t%m^'^m<D 

tTort>J:v\ ^feSRp^pcOi/^ tfrffli*<Do— y— v-y 

[0 0 8 5] ^mmifm\t. mn. mmm%i^fz\^^<y 

Xit^mi^c±^^mir-tx:h^o rttii. ffi^^^t^*^ 



(13) 
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[0 0 8 6] ±^^\^fz.'^^(Dm^UU(Di^thhy<v^y 

[0 0 8 7] -7^^ ^ ^ii \.X(Dit^Wi---(D^WMit\Z.m 10 

mSS 2 8 5 5 l#:JoJ:t/^@1#rF^5, 3 5 4, 
3, 7 9 6, 6 0 2^(C^^$tlTV>-5, 

[0 0 8 8] m^^r«i(«>Jr^/^5^^ $?^L<f^. m 30 
[0 0 8 9] mw^m^^\^m^. e^m^my^\^-h 

fl6 0t:r*6 0-l 2 O^^PBlftj^l^nSo X«r«s:255H5ij^ 

[0 0 9 0] i<n^<oyu^:/^w\^i^—h\i;,. —m^c 

[0 0 9 1] Jte^gSih (detackficatio 50 
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n) ffi:t6^^c^^m^^sT-^<9 . ^mtmrntx^x 

^ /Vy yy^ — (Grue t zma che r) h(0)^^ 
m^nm4. 4 2 7, 7 4 9 H 4 . 4 0 

0, 4 5 9-^, y-( y^:^ (F i c k e s ) 
f|^4. 400. 4 6 0-^, 43ctU5K-r:y#fl^^2 8 2 
3 3 0 0-^{cF^^$tLTV>6o ©C'j'H^^ 
F^iltrF^O 0 1 7 9 2 7-^. :ioJ:0^^:/y:/ (G i b 
s o n) (7)*H4#fF^4. 8 0 6, 50 6-§-tC^^$n 

rv>6J:9t-. 3 0 0 nmJ: »?S< 

[O O 9 2] r<?):^^4b^J:t5i^lll 0 0. 2 0 07!)>jbM 
jg$*X5R1if4^7fe«'^l4Sl5«l 0 2, 2 0 2^^it-^^ 
7tJ6tc. iiTfeb. -^SL. tt_hif 6fc^(D^^6tltcA# 

r^^i-^coji, mm^(Dmm(Dmmxhho m^.^^. ± 

Tfl^^n. Rl^:|^^Wio2, 2 o 2^ K^i^^fc^±v 
l; ^/iJi;=^y-:/i 04, 2 04±<D 
RfSt^lfPWl 0 2, 2 0 2$r#i^gPJ;i=i — 

<t{:iJ: «9^ttgf*:^^^^T'^6o UtJ^L/^;^^^. ^<y^ 
y'yy^yzx.ysv- y :/tC^oV Ji. K 7 A (iitS^^icM L 

Tfgp.^-c^i/^v^(DT*$p^^l 02, 20 

'^w^x^^z.htmmx^^o. m^<om^mm.(om 

{i. *Il#rF3, 531, ZOO^^^XlV^y—^^k 
M^^f^DT 2 6 O 3 0 8 2tC^^$ttrv^S, 

[0 0 9 3] lyi-^'y'fjvy.^)—^^ :^') —'f\t,it& 

yt. 3-1 5 ^yM5ii}:^Lv>o ;^y— yji. iiffi". HIM 

^{iT-A^-e^ 540-'100ps i ( p s i 

m^mt^f^<. m(Dw^t^^—xf^\^^\tf^hf^\^^. r 

WiBiiv^y >ytC*g:S^Lfc^(7?ii:^c7)^^(i5 ^/u- (0. 
0 1 3 c m) , if^ L< Ji. 1^/U(0. 0025c 
m) ct'9/h$</^5o 

[0 0 9 4] >^y->^tt. :7U:3ey 83 JS'JoiSJ^ti 
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y — V.XWM\z.m\^^h^^{^(Dy \^^'y':f )Vi^Pc 
^^v^^ix->^?r^^LTV^Tt3J:v^o *ll#fF^5, 3 0 

1, 5 1 o-^(;ip?^^$ttfc^jiy^y— y^ow^Lv^ * 
^6<)tc:n, >^y— yji, 10-805: /u(o. 025-- 

O. 2 0 3 cm) ^fz.Vt^f\.\^^s^<om•^^^'t^. 
[0 0 9 5] >^ y —^(D^m%^ ^\Z.W7^^y ^ /t-AT' 20 

>r OB (subbing layer) 

:tt-^bTv^T>b J:v^ ^y— :/fi. A 

tCffii^;i^fe.6o 30 

[0 0 9 7] ^btc. •t(Oj:^/c^nfS<^*s-^i4ia5« 
\^mmx^xu-'^m^(Dm k^a^ L^xmm^^:it 4o 

^,;S>5^6e :7r^ (Fan) (t>{cMm^nm5, 2 6 

2, 2 7 S-^lCB^^^n-Sct 

fii^^ y v-^-^— (Cu s h n e r) e> ^-lll^<i^PWO 
9 3/2 3 2 5 2-^4Bj:UWO 9 3/2 3 2 5 3 

[0 0 9 8] $ 2^^P^*-feT*S!jt^tiybig3^W?'^ 50 
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jffiijffi i^to u y - y >^ u - h ^ ^i^-r 6 CD ^::^^ig T'fe 6 o 
[0 0 9 9] ^z.\c^^^fz.^mm(o^m(on^^^\i^^ 

[0100] 
[^js#ij] 

x^tL^o^^^^w^m^-^x. y\y^y^wmm<o^m'^\^ 

[0 10 1] mm) mMi-^. i:^(D'^> Yu/ut s:^ 

j^^^c^rBiPS-c-#^$tL/c7o<D^p^3^ijwu. rntc 
ct<9. ^y->^*fc(i5tfi^tiJi^wi-5^y-^^. 

BtC-r-So 3:*cD;t; U^^^n— yPfi, 3 16^7">'U><« 
m^^^hti^y). ^tl^*ni^/\^>'<—y^ (si l v e r 

stone; ^^mW ^(^i^Sffi =1 -X ^ 

— yufi. K wuic^pfLT 1. 5° ^®^4UTv^5o m 

[0 10 2] l->yu-'/i^<DU&\i. 11^2 5 0--2 
65S (121. 1--129. 4*0 XhofCo l^>^ 
^n— /Pfj;^ 2 2. 2 r pmT-lBl^LfCo — 

YuMcj&mi^fziiLm^^^^t^. *^i 0 7^/1^ (0. 

2 7 2 cm)' -e^bofco > K 1^/1^(7)^ P ^ 

[0103] (R1S[*^3tfi^t4a5«'(^SS[ig;^ife) v'y ^ 

zcT ^ ^ /l-^l^ h:^ (Wi Imington, DE) 
<D^— • r>< • xc^JJ^:^ • • • TV K • 

>'/<^ — (E. I. du Pont de Nemou 
rs and C o m p a n y ) T^Mit ^ tx. -y--f l^/^ 
:7^y >^ h^y->^' (Cy r e 1 (^^SS) Print 
Sleeve) t X^X^m^l^A^X^ ^^i^ V =^^"7^ 
/p;:^ y — :/^ffiv^fco TJ^y y — tt:^[^ 

(D-B: $ /0> 1 2 (30. 5 c m) T\ ^m:^^ 40^ 

yu (0. 1 0 cm) r\ P^^^^S. 5 2 1 ( 8 . 
9 cm) Xh^tco ;^ y— ::^^-^>^ Ku-zi^tciiLfCo 

[ 0 1 0 4 ] -y-^ WW (C y r e 1 ; ^^1:^11) y 
yHlJB'JSRW. iJ'-C:/! 3 4HORB^. ^tS-g-^^B ^ L 

xmrnx^tio ^m^^m<om^^^s 134^/1- (o. 3 
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4 cm) T'feofco Z(D^Un. :b^<—i^—ht. 

T^a5m>bl^*L^Co 6X10-r>^^(15. 3X2 
5. 4 cm) (D^&^\^\y—h^m^^tCo rof-^fX 

1 0 1 0 5 1 ytm^i^iy- h y -y<D^:^\^<o^^ 

-5) ticX-DX^A^fzo 

[0 10 6] ytm^^m^tfi-^yxn^jut^v—zf^ 

[0 10 7] :^l-l^yu—/U(D\B]^^m2^m<Dr^3 

2. 4 T pml,c±^{^^ ^m^i±m<DmW:}sXrj:^i-:^ 

ten. 5tS'g^^*^tC^^/^6M#;i»>^c^</^'9. 4^y-ey^' 

^ij' mm(o&^±^>^) ^^^^<^j:^^xmnfzo 
3p^Tt-. m^^mt/ji^xmti^o z<Dmxn. T^y-^^^ 30 

[0 10 8] 7tm^tiefi:^y-:/(c3te«PL. RtaJK3t 

^n<v-^r>m<^j:<:>x^U(Dm^^m^x\^. ^^ti^h 
^jfiT% m€n<Dfjt\^^^m^i^m^m\^x\f^tio ^ 

(i, 10 7^/U (0. 2 7cm) -Cfco/Co •^:/KU'/^ 

[0 10 9] ^^^^?i.*r'?^*nbfco n^<o%m^\^ 

Tj^yr^ KT'fc^^^DT^y^b (Ma c r ome 1 t ; 

^^s^) 6 9 0 omf[^^^=^-7^^ v^L. Tfem^i* 
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5Sg$r^l5fL, 7^V^ (17. 8 cm) (D^ miS\^<r> 
[0 110] (*a^ttgi5m-bRfS*t:7U:^yPniS^ 

/Co 

[0111] (Jl«) ^S^^<^rta5R?Fm3fe^^!y 

$nfc2ocOzi-^^ mm) ^*L. •^tt^*n;65Riat»t 
orv^So ^3 5 4 nm(7)5gi^«l^^^i-^t^^5l5<^n 5/ 

[0 112] m^ms^^nwm^=^=^^y h^m\^^x. ± 

:y':fmi)m^'^ht\.x\^^^um't. _ii3z&LfcP^^^3fe^^ 
yVtmmx^ho ^lco^v:7^l¥Ji, ^i^^^xfcasw 
^mts. *^3 5 4 nmOOiSI^II€r^^i-StJ£3l5<7)a 5/ K 

V^^^W^ia^. 3 O 0 nmJ: "^SV^gtScT^iSltlS^^ 

v^5;6^ mi (^^>^:^i¥<^^i^;^'^^(^S§^^f*M?'c^6o 
te-r-So ®i<o^>':/Wi:^2(^)7>':/P 

[0 113] mmm\^m^mmm.^m\^^. it^m\z,m^ 

\Xt>^\:i. r«1Pi^BV>Tiag^nfc2 0(7)ri-> (R 

^-r:itr^x^^xo\z.m^x^^o yyt^xmt^titi 

2 * CO p - 7 75^ oi {CStt L X mte L T V ^ 6 

[0 114] (>^n-ir>^) ±a5Lyc^@^ffif^gI5R?Fm* 
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^^>;/h^ffiv^T. UU^y<^y^Z7^ ^yi^^m^LfCo 

^Sm^J:y ^ /^J^ (t'>>^:/-^ V^h (Pi t man C 
o. ) 'CIS^UTV^-5=^~/^r^VC3 K (golden 

rod)) ^F]mv^u$t(o^m\^nAVs ^U(D[^mm 

2o(7)'7 7;^^. ^m^i^nu(D^mm i^m) (Dmm 
Tbmo, 5^1^=^ (1. 3 cm) (omi&n. m:^(D-^:^ 

^ <^)fpm{c J; o T ^M^^tiT V ^/^7^)^o fco 10 
[0 115] ^>^^{-^^m^^^-^v i-^c^:b^. 

10 116] -^^^iJ^SrJ^^rLfcaJW^r. ±:^\.fz,imM 

/i- (Op t i s o 1 ; mM^m ^m^^x-^^m^mm 
• w^^MzMVi-^-^—^^^^x^ 6 0 t:-e 1 ^fmM 

LfcasW^i 55>r«1. ^S^ioJ:TJ^f±Jitf (3teSPI^^) 
L3to 111 v>^f¥^ll2(0^>':/»corS]:fe-^|^C^ 

10 1171 #^ttfcRfti)t^:7uary£,;iSfi. ^^y-^ 

^v-^mitm^i^X'. mMvti^mm(o-<^ (s o i i 

d) :^^XJ^ l 5 0 1 p i (^-T V • • ^^^) T* 1 

0 — 9 o%(Dmmmm^^i.x\^^tio 

[0 118] RtSiH^GIS^. •^j'-^ • ti^t"^ • 

(^j^'M) (Mark AndyPress) XW^-^(0 30 

(Zahn cup #2) "C. / — n ^ ^ 
— (Morgan, NC) (D J.:^ tTa >-pC 
^ :^ T >^ K — -r l^^^ (E n V i r o n m 
ental Inks and Coatings)CO 
Tic.i^Z/'y y^^^i!^ (E I C film III De 
nse Black, EC 963 0) 40 

y:^ tvw (P a i n s v i 1 1 , OH) (D^y r 
— y (F a s s o n) (7)ii53fe^R?W{-fTofCo Rl^t^di 
IKfi. tpgS60-<i$' (sol id) ^mrr^h\z.^^'& 

m^wmti^^xy^ \ 501 pi-c 10^-9 o%<omwm 

[0 119] (^m^j2) ^(D'mMm^. ±3*L/cllffi 

K r a t o n (^^^S) 110 2 

/Ky ;^^U'>^-?i<y 
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[0120] imm 1 r*fft0>g Lfc<z> h wmfimwrn^SLx 

P^lcm^^LT. Is]^/^7fefi^+4S;0-ibR,1^*^>^l/^y 
ifi)S^®JigL;rc;ei^ 7ta'g^tt;iJi>^^y-:/±X*;^u>y 

-^^^ Kwutc^^^illoT;^ y — :/$rffALfCo 

vKW^-hc^:5<.y->^i:6orBl-eiHieLybo ^fi'g'f^S*^? 

:k:^^:^^W'mx—mt^:mmi^ti:-^fzm. ^^^^AL 
-C> K wu-^cr >^ y — >^^43j;z>*-^ 

[0121] (mmms) »i(ommmn. ±m\.f:imm 
(DmmxmmLfzxo^jimei^m^'x. itm^\^<D7t^y 

[0 12 2] j^Tco^ii:<^;(jD^fcj[^^(i. mmm2X7jk 

10 7^/1^(0. 2 7 cm) (D^^^yy'Xytm'^^^M 
/^^2 7 r pm-eiHlteUfCo K WP^[Hlte;05^Jh$ 

L^ho mmmii>cmm\^tiXoi^2o^>'^(DS:^x4 

0 ^/u (0. 10 cm) <oj[p:^(7)7j^y:ii;^7^/u>^y — y 

ffiityc: (mP(i3^«coigi^ijIiJ(c^LT^M{RfJt-^t). :^ 
[0 12 3] ±mL.tz:^u:yi$^mmmm^^M'^i^7i^iy 

T>V Zfy U^^^" (Werner & Pfle 

1 d e r e r) ®i) ^fflV^fc. Jftti^fl. y^^^mi. 

t^t^-Dtlo ^(Di\t>^k:i. B:^3/8^>^ (0. 9 5 
cm) (DT^ hl^y Vt>h%--V^i^V^<07f^y V /^^^V^ 

[0124] Ttfi-^i*^ y \'t^(Dff^i^f)^hmJ^ 

[0 12 5] 

5 8, 3 

Ky 
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(Shel 1 Chemical Co. , 
Hous ton^ TX) 
Nisso PB-1000 

m) . Mm) 

P o 1 y o i 1 13 0 

(Huels Corp., NY) 
HMDA 

1, 6-^=^r1^^^^'>^v^:^— /^v^r^ y h 
BHT 

(Sherwin Williams) 
I r g a c u r e 6 5 1 

(Chi ba— Ge i gy, Hawthorne 

HEMA 

(Rohm and Haas) 
Red Dye 346 

Neozapon (S^S^) red dye 
(BASF Wyandotte Corp. 
H o 1 1 a n d . M I ) 

JKjI 2 CCT'l 0?K:^K/^^ (4. 54kg/h 

r) T'JfLdBLfCo -S;^ y-:/^:^ U^^n-zUircD 

u^mA^^o =i-v^^>i/;^y me^^^y 

5^ (15. 2 4cm/min) (DmStXltA^\^-^<Dmm 
T'^HjL. 18>r>^^ (4 5. 7 cm) (D^K ]} ^:/<D=i 
-7^^>^{C|^3 5>Pp1T'^^^>5o 

[0 12 6] ^»fj:i^-M.i^y^xmmmmm^^m^ 
[0 1 2 7] #bnfc^^{c. mmmixmrnvti^o 

K r a t o n i^mi^W:) 2 10 5 

y >^ ^ u - tk y :/ - y ^ 

(Shel 1 Chemical Co. , 



1 3. 



14. 6 



10. 0 



2. 0 



NY) 



2 3 4 



0. 0 0 6 



[0128] FiWi^y y^wm^. WMm 1 l 

[0 12 91 (^i£«?»J4) t^o:>^1^m\^. ^Li^\.fzMn 
[0 13 01 jeJ^Tco^>fl:<Sr*nx.yhJeJi^(i. llj!60tJ2-e^ 

?affi{i||^2 7 5S (13 5X:) ^ L^bo ;^7U'V>5^u — 
/U^2 8. 6 r pm-ClHlteL. ndm.t^^(0%m.'^^iir^ 
y h7«/^KD«^igSl 2 7K>'K/^ra (5. 4 kg/ 
h r ) i UfCo 

[01311 Ttfi-g^ti^i^ 5/ h 7< h (i4^JLT0^5)--e^^ 
[0 13 2] 



6 1. 



(18) 



i^Wm 3209928# 



35 



36 



Hous ton, TX) 
Carflex DX- 1 0 0 0 1 0. 5 

:^^\yly/'f^-y:xL\y ^Jrfxn <y ^ :x. h 
(Shell Chemical Co.) 
HMDA 6. 5 

1, 6 -^^-y-;^^U>'i^:^— /Wv^TiJ^ y Ix— h 

HEMA 0. 2 3 

Polyoil 18.8 
3 0 0 0 

(Huels Corp., NY) 
I r g a c u r e (^mmU) 6 5 1 1-. 4 1 

2, h^iy- 2-y =^^/i-r± hy:^y> 

(Ciba— Geigy, Hawthone, NY) 
BHT 0. 50 

(Sherwin Williams) 
RedDye346 0.006 
Neozapon (lE^^S) red dye 
(BASF Wyandotte Corp. 
Holland. MI) 
TAOBN (^mW\m) 0. 0 24 

1, 4, 4-hy;^^/l— 2, 2-i^Ty\fiyi!7 a 



(3. 2. 2) y .y-2-=^>'-2, 

[0133] (IIJS^J5 a) »:<7)||i£^j5 a*5j;05 5 b 
[0 13 4] ;^ U>^o— /U'$r2:*:fcttfflV^T7tfi'g^tt 

[0 13 5] (3IJg^j5b) i0Ul^^x:i--jV^i:^fz\1f 



3-v?;^=^v'K 

[0136] (mmm e ) ^fes-g^i^^j^ y h^/i^hi 
[0 13 7] h^T<Dm^^iM7LtL^^\'X^ mmmzx^r^ 

?a^{ill^2 2 5S (10 7t:) irUfCo n-^yV;^^^h 
207^:yV/^m (9. ikg/hr) (T^ttJ^iSS 

hT^/L^ hO^^^^atfjtC. 165^yi-(0. 42c 
m) {W^itLW) \z.Wi'^^Mc^^ y^X*WM.^f\.fz. 
TKy^y (tij&s)^ 1 i?$;5Si 2 5 ^/i^ 
. (o. 3 2 cm) y-^(DiS^l::-e:/ KW/i-±tcfc 

^mmm<nmumz.mhi&.m\^xmm\^fz.o ^i^y^-y 
[0 13 8] ^m^\^m^^x:^:^v-':f<^w^^x^^ 

1 6 5 ^/U- (0. 4 2 cm) <DV\W\^^M^^ 

[0 13 9] mmmi) igk<ommm\%. mmm^x, 

xy^AX^\.fzh(Ot\^m^j:^%^'^'^(Ot-^y h;^/^ hia 
[0 14 0] i^JlT(7)^<b:Sr;!JDxfci^Jl^fi. ^*«?»J2T*^ 
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kg/hr) <h L. UV^n-/ucoMS^II^2 7 5 
m (13 5t:) ti.fCo :3?7U>'yu— /u^-^^ KWU^ 
(D^^^yy^^l e 5 (0 . 4 2 cm) t b^ho 

K r a t o n ) 110 7 

(Shell Chemic 
Houston. TX) 
L I R 3 0 

Piccotex ( 
Ceres in Wax 
HMDA 

HMDMA 

HEMA 

Red Dye 

Neozapon (^Mf^W^) red dye 
I r g a c u r e (^^fSS) 6 5 1 

2, 2-v^^ h^v'-2-7^^>'wr-fe: h:7^/:/ 
BHT 

^/W (O. 4 2 cm) (^Rfg!iK3fefi-&i4$BttSr#Swi: 
[0 14 3] (*iS^j8a) llk<DmMm8 a:toXXJ^S b 

[0 1 4 4] J?^ 1 0 7 ^/W (0. 2 7 cm) y — 

[0 14 51 SIB^i^T<^J: 9t-^JELTm2(7)3feS'g^ 
275ffi(l35t:) tU. ;^L->^yc2— yU^2 5. 4 

r p mT-ste LyhJt^^ti*ife0ij 3 1 mm\^mmMjSL 

^-V 5^:7"^ 1 6 5 ^/U (0. 4 2 c m) (Cir h L/Co 

[0 14 6] #ii(0^«^t*S^Wi-5S»^^Ria)bta5 
[0147] (Ili£0ij8 b) ^i6«»j3(Cj:9Siit$*T.3t so 
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[0141] yt&^^n-^ yhT^/i-h n^r(Of^^X'mf& 

[0 14 2] 



7 2. 6 4 



1 0. 



5. 
0. 
5. 



7 9 

9 7 

0 9 

5 7 



0.17 



0 0 4 



1 . 9 4 



30 



40 



9 2 



[0 14 8] ^7feLfc7fefi'^^*_h^c^fi'g^^4ii<^^i- 

[0 14 9] 

[Illffi<7)i!*/^IJ^BJ] 

[mi] ^^Lfci^pt^^Jj^y'^^fcfi^ 
[1112] ^TfettWHSfoQv^- h^^v Kl//utDJliatC## 

mmmxh^. (a) joj:t/ (b) j^-^rtu-^'tL, i5^:r0i^ 

So 

[1^3] ^ifeL5^ciS^i4j}^y-^(o«n^fcfi^3ti4^>- 



5 
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[1114] :^mm<D»m^^mmm\cghhP^W}^^^\±nu 

fc^^^T'. (B) m2<D^m:fj\^ 20 

[[ill 01 mstoio-iom^^mmmx^^. 



40 

h;65|^^^ixfciJejC^Jilll8 (A) ^c«t>$t^fc4^^ 
[Dill :3^u>i/a-/i.«a^«:<7)ttj^;^f^ic:?&ofc»f 
[^12] 1^8 (A) (D-'m^:^i^>y^—^HK^t^^ 

mm-t^mm^^^mni.fz^m^^'tmx^^o 
[Ell 3] mecD—m^. i^ u/i-cDm^^^^u—y 

1 0 0 mmmm 

10 2 Fiwi^m^^nu 

104 :7 Udr'>://Uj:^ y — y 
10 6 -7 > K Lz/i^ 

10 8 -7 >- K u/uXitifia^fls: 

110 ^^U-^-t/^Simil^*: 

112 mW}^^ 
114 ;^jnl?*ia5W 

14 0 xn 3gtg 

15 4 U'^'i/u— /ui^iS:^ 
15 6 mi (7)^mfi5i«s: 
158 m2cD^m£5i«s: 
17 4 :^ uv^n— /i^ 

17 6 m 1 (Dv^-r— 

17 8 ^2(7)^/^— 

180 Sl(7>^U— h 

184 m2<D:fU—h 



[Hi] 



[133] 
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(51)Int.C1.7 
G 0 3 F 



7/16 
7/18 



5 0 1 



F I 

GO 3 F 



7/16 
7/18 



5 0 1 



(72)^m^ zE.Kr7-K TvKy^- ;^y>^h 

Tp<V:^^^m 19707 'ry^:^rm 
Y-^fV K^-T 

y 18 

r:^^)fi^^m 08816 -OL — v^-Y — 



(72)^^# i$^:=::n/u v>;x 

r^y;^7^*Il 07735 :=.zr — v?-^ — 
o?^.;^^ ^ y :7 ^ :y K t^'-^ ^7 5^ K 
Yy-i-y 1009 

(56)##^ilt #M ¥4 -125188 (JP, A) 

(58)fi3SLfc5>if (Int.Cl7, DB*) 

G03F 7/00 502 

G03F 7/16 501 

G03F 7/18 

B41C 1/06 

B41N 1/06 

B41N 1/16 

B41N 1/20 



